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DEPARTMENT OF THE AIR FORCE

1s0 FACILITY CHECKING SQUADRON 4AFCC)0 SCOTT AIR FORCE BASE. ILLINOIS 62225

AmT% Of TE (NAVAIDS Evaluation Section, AV 638-6384) 7 April 1983

sL"'JC TRACALS letter 82166L-347 to amend TRACALS Evaluation Report, 80/66S-244

T See Distribution _,

1. Facility Checking Squadron was tasked to perform a special evaluation

of the Solid State Instrument Landing System (SSILS) at Tinker AFB, Oklahoma, and
produce an amendment to the TRACALS Evaluation Report 80/66S-24. Authority for
this action was HQ AFCC/FFNM (now ATTE) letter dated 27 September 1982
referencing CCD/LGM message 2321 IOZ September 1982. The purpose of the evaluation
was to update the last TRACALS Evaluation Report after a frequency change of the
SSILS and to look at a localizer scalloping problem.

2. (The results of the ground equipment checks indicated the localizer was operating
within technical order (TO) specifications. The phasing of the course and clearance
systems of both transmitters was optimized prior to the flight evaluation. Analysis' of
the localizer facility siting reconfirmed that line of sight coverage of the runway
threshold was limited. The hump in the ground elevation immediately in front of the
antenna array reduces the signal strength in the area of the restriction. ..
evaluation conducted by the 1866 FCS reconfirms that the on-course si I gins a
gradual bend outside the middle marker and becomes scalloped as the aircraft flies
inbound. The severe scalloping on the localizer crosspointer trace results from localizer
signal reflections off the buildings along the east side of the runway. Sideband energy
transmitted from the antenna array strikes the flat vertical surfaces of these buildings
and is reflected at an angle equal to the incident angle. This results in sideband energy
being present where a sideband null should exist on centerline; this is approximately in
the area from one nautical mile beyond the middle marker to touchdown. This energy,
depending on the path length, adds in phase or ,ut of phase to the C+SB component to
produce an alternating condition of predominating 90 or 150 hertz, resulting in the
observed scalloping. The terrain conditions amplify the reflection problem. The terrain
immediately in front of the localizer array rises, which causes screening to become a
factor. The Runway 17 threshold is approximately 30 feet below the localizer line of
sight coverage. The terrain is relatively flat in the direction of the buildings that cause
the reflections; therefore, the energy from the reflective surfaces that combines with
the direct energy on course is higher in magnitude than would be the case if the
intervening terrain allowed line of sight coverage of the Runway 17 threshold.
Excursions on the crosspointer trace exceed AFM 55-8 tolerances as can be seen from
Attachment 5. The reflection off of the large hangar doors on building 3102 are most
likely the cause of the localizer alignment measurements exceeding these tolerances.
Analysis of reflection cancellation methods such as cancellation wires and corrective
"cosmetic" panels indicate the cost of such methods would be greater than their benefits,
especially since the Runway 17 SSILS is a Catagory I system. The restriction "localizer
unusable from middle marker inbound" should remain. As mentioned in the original
report, an approximate 30 percent reduction In the severity of the scalloping can be
accomplished by widening the course width from 3.3 to 5.0 degrees. This non-tailored
course width would be in accordance with AFM 55-8, Change 32, para 217.3206.

PROVIDING THE REINS OF COMMAND
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3. The glide slope was operating within TO specifications, as revealed by the facility
ground equipment checks. The flight evaluation indicated the glide slope met AFM 55-S
flight inspection requirements as a Category I facility. A step, at times, was noted
above path which made determination of a repeatable path width difficult. No
significant glide slope performance deficiencies were detected. A fly down indication
was noted from Point B to threshold. Terrain in the first Fresnel zone is the most likely
cause. The original report provides further discussion of this.

4. Attachments 4 through 8 of this letter reflect the current changes in equipment
operating conditions due to the frequency change. The SSILS frequency change did not
change any of the narrative of the previous TRACALS Evaluation Report. Please ensure
the contents of this amendment are disseminated to all users of this report within your
unit. This letter should be attached to the previous report for future reference.

ROBERT B. NICHOLSON, Lt Col, USAF 8 Atchs:
Commander 1. Distribution

2. HQ AFCC/FFNM ltr dated 27 September 1982

3. CCD/LGM msg 232110Z September 1982
4. SSILS Localizer Performance Checklist
5. Localizer Ground Check Record
6. Null Reference SSILS Glide Slope

Performance Checklist
7. Flight Inspection Report-Instrument

Landing System
8. Runway 17 SSILS Localizer Alignment
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I
_DEPARTMENT OF THE AIR FORCE

MEAOUARTENS AIR FORCE COMMUNICATIONS COMMANO

SCOTT AIR VOSICE ASE. ILLINOIS 62225

AM, of FFNH

su-eg, Special TRACALS Evaluation,Tinker AFB OK, AN/GRN-29 (CCD/LGM 232110 Sep 82)

Yo 1866 FCS/TE

I " Request you provide a team to support the subject evaluation. Team should
be available to gather and assemble data during the flight check which is
tentatively scheduled for 26 or 27 Sep 82. Data should be gathered which
will allow you to amend Report No. 80/661-244.

FOR THE COriANDER

* RICHARD C. DAVIS, Col, USAF
Director, TRACALS Management
DCS/Air Traffic Services
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MONTH AND YEAR
SSILS LOCALIZE PERPORMANCE CHECKLIST September 1982

FACILITV LOCATION/ItUNWAY EQUIPMENT AND SERIAL NUMSER TECHNICIANS

Tinker APB Rwy 17 AN/GRN-30 S/N 77007 TSgt Miller
CHEK PEIFIATON TRANSMITTER NO.- I TRANSMITTER NO. I EAK

INITIAL FINAL INITIAL FINAL

Call SIDIIEIINO PWR _________ ____________ _____

CLR CARRIER PWR 3.9W ___ 4W
CLa SIDEMANO POWER 120mW _____________

COUfSE %MODULATION 407,t _4_%1

9G14,% MODULATION 20% 20%1_________
ISO%&, %MODULATION 20%__________-- -_ 20%1 ________

CLEARANCE SMOD ______ __ _____40% 40%_______________

5045 % MODULATION 20% ___20%

,some 14 MODUL ATION

CRS PWR SUPPLY I MEE NDICA .

as DC OUT 0.75 TO S.SA 1.41__2.7

04 OCOUT 0.75 TO!S.SA 1.41____ 2.7_ ______________

OC OUT 2G.-5TC U.5V2909.

PRt REG _0_T_3_V-36-

Q9 DC OUT 0.76 TO S.S 1.7 ____ 2.9 ____

Q10 Dc OUT 0.75 TO 3SA 1.6____ 2______ ______9_____

DC OUT 7 2.5 TO 2.11V 29_____ 29-n________________

PRE REG 3 O3V3.3-

cps XPTR .:*..

OSC TUNE 0.5 MIN

EXCTR OUTPUT 0.85 TO 3.0 1.25 ____ 1.95_
S PA __.__TO__. _____ 3_2.5

SO PA 0.75___ TO_____ 1.98____1.3___1__0

CSVI PWR OUT __0_0_OO_ 175__8

DC IN 10T . . .
Sao PWR OUT 03T .

CL PWR SUPPLY I . . .. :::::.

Q 4 O C O U T ~ 0 .7 5 T O .S A. 22 -

_______OUT____ 26.8 TO_29SV 29.01___ 29-n___ _____________

PORK REG 07 TO 3.A 36-51__

Q9 CT OUTPU 0.8 TO 3.11 1.71___ 2-9___ ___ ____________

Q10 PWR OUT 0.79 TO S.S5 1.7___ 2.3__ _____ ___________

10C POUT 26. 6TO 2.SV 29-___1 29A__
REAReaKST 33-

Pape 1 oT
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I TRANSMITTER NO. I TRANSMITTER NO. 2
CHECK SPECIFICATION INITIAL I FINAL. INITIAL FIrN AL REMARKS

TET 0DM " . 1 0. 52 .5•5 .505
COURSE DOM 0.00 o.011 .006 .005
WIDTH DOM 01.141 TO 0.175 .155 .156
R, LEVEL 100.02 10.0 100.6 100.0
•mOO LAST ,Ct 4.0% 40.
10%moo 00S. !,. 47 .. 4.8

CAS MONI1TOR 2 -i\7 7 -~:~ ~ ~ .

TEST OM 0.10 t 0.02 • 3 .504
COURSE 0OM 0.000 1 0.011 .006 .005
WIDTH DOM 0.141 TO 0.171S 15 .15
,F LEVEL 100.0 ! 10.0 101j 100.7
__ oo LAST VC 4.0%, 41.4% 41.7

CLR MONITOR ., ,. . :9 5. g
TEST DOM 0.0010 .02 49 .498
COURSE 0DoM 0.000 t0o.0 .000 .000
WIDTH DOM 0.129 TO 0.10!., .157 .155

1 LEVEL ,00.0 t 10.0 .05.2 101.7
%MOD LAST PC 4.0% 41.9%.0 43.4%
0 %D Moo- 00.0 ±2.0 4. 8 5.0

PREQ SEP ______ __t__0_9._10.

TEST oDM 0._ 0.0_ •.502 .502
COURSE DOM 0.000 t 0.02 .007 .005
WIOT H DOM 0.12_TO0._ _ .157 •.156__
RP LEVEL ,00.0 t ,0.0 101.9_102.
% MOO LAST c, 14.0, 42,4_ _ 43.9j_
ID % MOD 00s.o0 _. 5-0 5.2
FREQ SEP ,.5. 1.0 9..1

CRS ALARM LIMITS' -;.".21 M ' .18 . . X"

COURSE MONITOR MONITOR I MONITOR 2
10 % MOD LOWER 003.0 ±" 0.3

UPPER 18.40 t 3.0

moo LOWER 004.0 BELOW NORMAL

UPPER 004.0 ABOVE NORMAL

R__ LEVEL LOWER SEE NOTE *1

WIoTH 0DM LOWER 0.14t t 0.002

UPPER 0.175 ,0.0025

COURSE DOM
UPPER 0.011 t 0.004

TEST DOM LOWER 0.4261 0.01

UPPER 0.557 1 0.0s

CLIt ALARM LIMITS W...... .

FREQ SEP LOWER 1 t00010.2_

UPPER 14.00 t 0.2

lo % MOO LOWER 003.0 t 0.

UPPER 016.41 2.0

% MOO LOWER 4.0 BELOW NORMAL

UPPERI ,, 4.0 ABOVE NORMAL

RF LEVEL LOWER SEE NOTrE *I

WID TH OM LOWER 0.129 2 0.002
UPPER 0.141 1 0.002

COURSE DoM

UPPER 0.0261 t 0.004 ....

TEST 0DM LOWER 0.446 t 0.05

UPPER 0.67 t 0.02

NOTE 1. IIFIRENCE READINGS MAY VARY AS PER FACILITY. CHECK TO 31R-2@RN20,2.. Page 2 of 8
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FAR FIELD SEICAON TRANSMITTER No. I TRANSMITT IER NO. 2 REMARKS
MON"ITOR ITESTS IPCFCTO NITA FIL INIL FNL

Dom4 0.000t 0.005 p 15

0DOM ALARM 0.011 t 0.004 .1

% MOD 40.0 ±10.0 43 - n

%.MOD ALARM 20.0 t 1.0 20.0___
PAR FIELD .. .... . .. . ~'

MONITOR 2 TESTS .::..:k>.:::.: .: ... ...

DMAAM0.011 t 0.004 _____.011_ __ -

% mop 40.0 ± 10.0 _____ 46.0 _____ _ _ _ _ _ _ _ _ _

M ALA R 20.0 ± 1.0 2 ____________________RL
S. . 1. ....... .... .___________________7________

________________ ______________ SUBSYSTEM MEASUREMENTS__________

CHECK SPECIFICATION TRANSMITTER NO. If TRANSMITTER NO. 2
______________INITIAL J FINAL INI TI AL FINAL

CARRIER FR UEC 7777.**

COURSE 0.002w ________ ______

CLEARANCE 0.002______

MODULATION BALANCE $ ~ ;. .

CLEARAE CENTERLINE~

PHASING .............. ..

COURSE 150z FARFIELD 30

COURSE 90Hz- .0011501 -o

CLEARANCE IOHS NEARFIELD 300 -()l______ -s 0241150_
CLEARANCE SOma .0210---__.016190

COURSEIN-LINE _________ ________ ______ _______

CLEARANCE IN-L.INE

DISTANCE TO COURSE
FARFIELD

ANTE" A VSWR VSW k , ~ .

CHECK SPECIFICATION________ CHECK SPECI FlCA TION dO VSWR

4L __ _ _ _ __ _ _ _ _ __ _ _ _ _ _

R EMARKS

Page 3 of 8
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COURSE DU C+S&

CHECK ICICAONMEAS CHECK MEAS CHECK SAL _ MEAS

IlLtiJU 0.147 - 0.175 _______ 6L -6R to-01

I.1J? 0.4$3 - 0.130 _________ ______) _ S____0,030

4L(JSI RIEF 1 0.050 4_______ 0._______ ______ 20.030___

Wis 0.117 - .71 R(.19i 0L 3 t.4

2L(4) .92 -1.00 (Jul 0L-L!.6

WillJ) 0.0 - 0.964 _________ I__ _ L - I !0.05

?L(J9) +.62 - 0.7200

CHECK NOMINAL M AS ERROR CHECK NOMINAL M A R O E A K

4L (16) -8______ ____ 4R U13) 0

XLJS U9 ____)__ +62_ 3R(j9) 0

(441 +62 -9 2R(J71

% ........................

C HECK CSPECIFISATERN 1FF CHECK CSS R CHOERK SAL_ REARS

7L(J9) 030- .047RUJIS) L7 ±.t

GLIJI) 0.443____ - _0.599 _____15) 6L -6R_!0_018

IL (17) 0.818____ ___0______ SRW 141 SL_____ ____R_ !0.029______

JILIS) REF+0034R IJ 13) 1.000 4L -4R t0-033___

3L U 5) 0.9_____0 _ - 1060Wil) _______!0.0_

2L______ U_____ 43 064-0702IO ZR !0.022_____

ill) 0.0 -0.4 I R(J7) I -R!.1

.................................................

SIGNAL________ PHASE_________

CHC OIA ES RO HC OIA ES ERRREMARKS

Meaureent inicte onIG thspg0eeso hce u o eodd

GLUSPag 49 ofIS 8

5L~~~~Ac 41) -6SRJ4



DISTRIBUJTION UNIT CHIECKS (CONVTINUED)

fCH EC K SPECIFICATION MEAS- CHECK MEAS CHECK SAL MEAS

3111)0.184 - 0.216 3R(rJ~ 3L J !0.01

11113 EF t 0.040 IR(J71 1.000 IL -IN 0. 060

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MFAS FRROR REMARKS

CHECK __ SPECIFICATION IdEAS __ CHECK_ MEA- 4rc A MEAS

ILQ,31 REF t0.033 R IL R0.3

CHEIR NOEMINAL I INIIA EINAL CHC ANIR A PCII AIO INITIAL R INAK

L U___ 4)-6 RtJL3

1103 -9 RR1
....N .ZR..

CLR~~~Pg PHS ofRO 8:.:x'i

CHECK ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ Ac 4S R B R IF C , C8FR S; R nF EAK



DISTRIBUTION UNIT CHiCKS (CONTINUED)

PHASE AT ANTENNA .............

INPUT (COURSE) ~., _____

ANTENNA C+SU Sao ANTENNA C'S f SBO REMARKS

7L RE F (Oc REF (0 ') 7R

4L - I
SL ____SR tII7~
4L j S _

3L f3R j----I--
2L 2R
IL _ _ _ R1

PHASE AT ANTENNA
INPUT (CLEARANCE)

ANTENNA C+Ss SNTNN CfS9 -B0 REMARKS

-3L RE F (00) REF (00) 3R _______I___

2L 2 R J
IL IR ___

.......... .... . . . . . . . . _ _ _ _ _ _ _ _ -~~~

MONITOR2 OFFSETS TRANSMITTER NO. I TRANSMITTER NO. 2 IREMA RKS
IN MOD BALANC E

COURSE MON 41 COURSE DOM .0021 150 ___ .00L...-
COURSE MON 41 WIDTH 0DM .006/150 05__ - Q 50-
COURSE MON #2 COURSE DOM - QQ2.15.Q..0 . . 002/15 . -

COURSE MON 42 Wit -H 0DM - 006/1190 __ .. Q.5/1.50Q.
CLEAR MON 01 COURSE 0DOM .001/90 ___ .019
CLEAR MON 41 WIDTH DOM .0t03 90 ____ .004/90
CLEAR MON #12 COURSE DOM 0190 ____ . 000 ___

CLEAR MON #2 WIDTH 0DOM .005/90 ___ .007/90f~
WIDTH MONITOR INDICATION

IN QUADRATURE . . . . . . . . . ..

COURSE MON 41 WIDTH DOM .005/ 150 .005/150
COURtSE MON #2 WIDTH 0DM .006/150 .005/ 150___________
CLEAR MON #I WIDTH 0DM .019/9G___ .018/90
CLEAR MON *2 WIDTH ODM __021/90___.020/90__

MONITOR COMBINING
NETWORK IN NORMAL - .

COURSEWIDTH_0DOM___________ ______

CLEAR WIDTH 0DM

MONITOR COMBINING ~ .... . . ....

NETWORK IN QUAD RAT URE ~....
COURSEWIDTH_0DOM_________ ____ __

CLEAR WIDTH DOM
REMARKS

Page 6 of 8
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RECORD OF FLIGHT EVALUATION

CON FIGURNATION INDICATION TX I TX 2

COURSE C+S6 POWER

AIRBORNE MEASUREMENT

POWER RATIO CLEARANCE C.SB POWER

AIRBORNE MEASUREMENT

dO DIFFERENCE

DIAL INDICATION ---__ 20.22
COURSE MODULATION MONITOR READING4

MODULATIO BAAC -a-j-- -41 1-

CLAARANCEEMMULATIONMEOITOR0R2ADIN

MODULATION BALANCEDILNICTOA

CLEARANCENEIDTNASUREPOWER0

COUARNE OMLTIN MONITOR READING _______

AIRBORNE MEASUREMENT _______

MODUIO N ALA NCE........

CLAACWDHSBO POWER20m___ 2_.
MONITOR READI NO 41 __ 4
AIRBORNE MEASUREMENT 383
CO EDIAL INDICATION --- -- /2
COURSO POWER 300mW38m
COURSE MONITOR RWDIGDTH17

CENEMONITOR READING 15

_______________________ AIRBORNE MEASUREMENT

COURSE AIDVE ALR SIDEAN PPAW ER ALARM ____260nW

MONITORREADING .141_____4_--_1

_________________AIRBORNE MEASUREMENT 3.8___________ 3.6_________
SIDREBADIPA NTOMAL N

COURSERS READALROIDBN POASER ALARM8Oml
COEMONITOR READING

__________________AIRBORNE MEASUREMENT2.3.

SIDEBAND PHASER NORMAL __________

COURS ADVNCE LARMSIDEGAND PHASER ALARM

MONITOR READING ___________

_______________________ AIRBORNEMEASUREMENT_____________

SIDEBAND PHASER NORMAL

CLEARANE RETA ALARM SIDEBAND PHASER ALARM
MONITOR READING

________________________ AIRBORNE MEASUREMENT

REMARK HAERNOMA

CLEARANCE~~~~~ag 7DAC ofAR 8IEAOPA LR
MONITORtc REDN



CLEARANC CArRRIER NOMA

CLARNCMPWRA. W SW

RF~~~~Pg 8OIO ofAIN 8919.

COURSE ~~~~~ ~ ~ Ac 4ARE OMLCUS OE 5 5



LOCALIZER GROUND CHECK RECORD

FACILI TV LOCATION /RUNWAY EQUIPMENT SERIAL NO YEAR

FTinker AFB Rwy 17 ____ 77007 ____ 1982

DATE i29 Se~--
INITIAL CUSONY CLEARANCE CUSQAD CLEARANCE WOS AE FINAL

FUNCTION COMPOSITE RE ONLYON CUREUA QUAD COMPOSITE

XMTR NO. 1 2 1 2 1 2 1 2 1 2 1 2 1 2

35 
-T- '.n

M 25 1:__ X._ _ __ _ _ _

.. . ...... .... .. ,.4 . w

20 ~ _ - .420 .430
___ ___ ___ __ __ __ __ _ _ _ _ -__ .420.420

z 9

fz

w 6

3_ 3_ 
?RO -_ 2R- _ 9

w____ 
.10: .100

w 2
0 3 _ ____ 

.090 .190

0w 0 __ 
.006 006

a.100i .100
9/ ___55'40; .158

10 .3190, .155

20 ___ __ __ _ _ _ _

25 .. 2 .285,__ __

4__ I______ ___ __ ___ ____________!________

______ ______ __ ___:.___ ___42040

6ec .40 .4203



NULL REFERENCE SSILS GLIDE SLOPE PERFORMANCE CHECKLIST MONTme AN 982~f

FACILITY LOCATION/RUNWAY f EUIIPMENT AND SERI AL NUMMIEA TECHNICIANS

Tinker AFB RWY 17 jAN/GRN-31 _________TSgt Miller

CHC1 PCFCTO TRANSMITTER NO. I TRANSMITTER NO. 2REAK
INITIAL FINAL INITIAL FINAL

CARRIER P%1R ____ ____ ______3W _ ____ 3W _ __ ______

SIDESAND PWR ________ ____ 31mW _ ___ 31mW _ ________

COURSE & MODULATION __________80.6 ______ 79.2 _________

90Hz *.MODULATION _______ __ _____ 40.3 ______ 39.7 __________

ISOHz %, MODULAI ION 40.3 3 .
CRS PWR SUPPLY 1I ~ . :::. (METER INDICATION) ... . . ......... ______ .

OS OCQ.T 0.75 TO 3.SA 1.4__ 1.4____
Q4 DC OUT 0.75 TO 3.5A 1.5__ 1.6 ____

DC OUT 26.5 TO29.5 V ____ 28.0 } 28.0 _ _

PRE REG 30_ __ TO 36__ _ V 35.5 35.0__
CRS PWR SUPPLY 2 :.s .. ::*:-..... * ..

Q9OC OUT 0.7S TO3.5 A ____ 1.4 _ __1 1.
01DC OUT 26.5 TO 2.5 A___ I. 1.4__
QIOC OUT 2.75 TO 29.SAJk ______ 1.
PRE REG 30 TO 38 v__35.0___3__.0

XTAL DRIVE 0.s MIN 1.45 ______s_

TRIPLER INPUIT 0.2 TO3.8 3*75 __ _ _ _. 2.90 _ _ _ _ _ _ _ _ _

EXCTR OUT UT 0__ 5 O.3.0 1.80 1.85
EXCTR-AL.. 0. O~o_____ 30 ____2.90 ___________

580 DRIVER 0.2 TO 0.59 ______ 0.35 _ ____1 0 .33
CSS DRIVER 0.49 TO 1.50 0.70 0.70 __

CS PWR OUT 0.50 TO 3.90 2.10 ___2.35 ___

OCIN __22 TO 35 _ __ 26.5 27.0 _________

OCiN 1_0 I.TO 3.0 1.80 1.80 __

SBO PWR OUT .50 To 4.0 1.60 ______ 1.95 ___________

CRS MONITOR I .. .. .. ......._.. . .

TE:;T DOM ____ .500.020 __ _.496 _ __ .496 _ _ _ _ _ _ _ _ _

PATH (1-1non 0.000__0.050 ____- O 6 I5 ___ ___ QlJ.(
PATH (Nsa. fiel1d) 0.000 ±0.0cGC.0 /0 _____________

WIDTH 0DM__ 0.175 OPTIMUM L.168 1163
O~FLEVEL__ 100o.0±5.0o 124 103.3

MOD 77.8_ ~EE IOTE -1

CRS MONITOR 2 ____________ _____

TET _O 0.500t0.020 _ _ _.501 .501
PATH 'ln? -w~L 0 .000 t 0.S -s- .006/150 -9 / . 5 0 00----

PATH__Near ______ 000O0 0 s 0 .008/90 ___ .011/90 _ _ _ _

- F LEVEL 1000*O 1 . 104.5 ~ 105.6
%MOD ~ 0.1 78 SEENOTE a

CRS ALARM LIMITS ... ..... : .

COURSE MONITOR :..:.:....;.::; MONITOR I MONITO )A

TEST DOM LOWER 0.426 ±0.040 .413
UPPER 0.557 t 0.040 .54

PATH (I) UPPER 1.050 ± 0.002 r.050 -_ _.--

PATH (Noa,) UPPER .050 t 002 _ .050
WIDTH DOM LOWER .4 - 155 __-.SEE NOTE 0

U PP ER -- - -1.- SEE NOTE at

* RF LEVEL LOWER _ _- 721 SEE NO TE I

I;MOD LOWER___ NORMAL ..004.0 £73.8
UPPER NOMA *004.0
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TRANSMITTER 41 TRANSMITTER *2
CHECK SPIECIFICATION INTA-..L.N- F - FNI

RADIO FREQUENCY 1332.291731 ~ INA

-GROUNID CHE CK <~:~ FINAL FINAL

1i'Q omI oo "Dt 16 " .000
AMUZrAkL14'8" .175 1416 1__ ~ .75

BELOW PATH ________8'2" .175 8i5i'175
IIELOW PATH QUAD ' 004110- 499.10

SNIFFER MOD BALANCE __________________________ ____ _________

MOD BALANCE FARFIELO 1.002/90 .006/90

WIDTH OUT PUTS xx

MOO0 BALANCE____________ _____

QUADRATURE__________ _______________ _______ ____

NORMAL

MONITOR OFFSETS MONITOR I MONO TORZ MOIOR I MONITOR 2
MOD BALANCEX

PATH (Ime) INTERNAL _ _______.000 .001/90 .003/90 _ .002/90
PATH tNP) NEARFIELO .00__0___0_/_D____.003/90 04 9

IN QUADRATURE READING ... M M. .. ~. ......... ~... .. . .

WIDTH .0/5 0 1SD
ANTENNA VSWR . . .dB VSWR

UPPRATENA_3012065 _8_12 _ -32 .~1 0 1
LOWER ANTENN~A _ _______-33 1 __

REMARKS

NOTE I REFERENCE READINGS MAY VARY AS PER FACILITY. CHECK TO 31R4-2GRN312
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RECORD OF FLIGHT EVALUATION

CONFIGURATION INDICATIONTXIX2

DIAL INDICATION40

COURSE MODULATION MONITOR READING (.MODI7 9
AIRBORNE INDICATION 8 -% 90

COURSE MODULATION DIAL INDICATION 750--5-0
BALANCE AIRBORNE MEASUREMENT u

NORMAL ANGLE25 -24 -
WIDTH0.7.0

STRUCTURE BELOW PATH

NORMAL WIDTH aANGLE CLEARANCES______

SO0 DIAL INDICATION3.560

SO0 POWER 2W3m
MONITOR READING (WIDTH)

ANGLE

WIDTH

NARROW ALARM STRUCTURE BELOW PATH

580 POWEROCAIO

SO0 DILOWE CAR O

MONITOR READING (WIDTH)

ANGLE 2.51______49_

WIDTH ____ _____

WIDE ALARM STRUCTURE BELOW PATH--

580 DIAL INDICATION

S130 POWER 22mW ~ 26Fm
MONITOR READING (WIDTH) -5

SIDEBAND PHASER NORMAL

SIDEBAND PHASE P ALARM

DEGREES TO ALARM 
7

ANGLE
ADVANCE PHASE TO ALARM---- -

WIDTH

STRUCTURE BELOW PATH

C LEA RAN ES

__________________________ MONITOR READING (WIDTH)

SIDEBAND P,4ASER NORMAL

SIDEBAND PHASER ALARM

DEGREES TO ALARM

RETARD PHASE TO ALARM ANGLE

WIDTH

STRUCTURE BELOW PATH

CL EARA NCES _____________

MONITOR READING (WIDTH)

USEABLE DISTANCE -COURSE RF POWER I- 5W I__9___
COURSE MONITOR READING IRFI 72.9 71.
NORMAL ANGLE

WIDTH

STRUCTURE BELOW PATH

NORMAL WIDTH aI ANGLE CLEARANCES x

SO DIAL INDICATION-- _ _

SB0 POWER

MONITOR READING IWIDTHI _________ ________

REMARKS

Page 3 of 3

Atch 6 nw



IA1.V Ii nf '

tiptsIdealiiraswilavb.FUGNT INSCI)ION RIPOST-INSTRUMENT LANDING SYSTEM

I STATION 12 104T DAT/IATES Of INSPECTION

Tinker AFB, OK RWY 17| FRJ 9/28/82
4. TYPI OF INSPECFION S. COWMMON ShEM

COMMISSIONING VUAINCOMPETE
FAUS. ARMY PSIVATE (Idicaei aaFwl eU'M )
IAA US NAVY

6. OWNER- ______

INTER. US A F OTE (1.dk,#* aalg / om'af)SNATIONAL US$C G

7. FACILITY/COMPONENT INSPECTED 1- C'E SLOPow XMA L IGHT SYSTM

S. LOCALIZER

Flow COURSE RACK COURSE
TX I TX 2 TI I TK( 2

0? INIT FINAL OT HNIT, FINAL CATEGORY O 0T 1,1 t4 yT INITT FINAL01 IT

3.2(n1 3.2fl COURSE WIDTH

?n-35 20_,- MODULATION
CLEARANCE 150

CLEARANCE 90 -

- /9.2 1/6.3 COURSE -sUCTU -z, -
COESTRUCTURE -2

til/ .2 8/0.2 COURSE STRUCTURE - Z3, ..

71.i - 7nL. ALICNMENT

-9 
VOICE

C IDENTINFCATION

IR USABLE DISTANCE
MVONTOR

1 2.90 2.85 B COURSE WIDTH (Njmr. ,,,. I _

3.80 3.60 COURSEWI TIor. -t WIDTH __

?AS/i - 2n60/22 CLEARANCE Iso -

74017/R 25029. _,tA 150 907 7 ALIGNMENT I SO

- ..IL. - ...~L12 ALIGNMENT go -1. EEA
9. GUDIE SLOPE 10. GENERA;

TX I TX 2 COMO ANIA 2.50 SAT I UNSAT

o tNIT FINAL OT IT FINAL CATEGORY I 75 ,HZ MARKERS X

-0 . 79.0 IOOULAIIO COMPASS LOCATORS

2.42 ANGLE OWE X

0.68 0.71 WITH LIGHTI SYSTEMS
CLEARANCE BELOW PATH II. FACIITY STATUS

1•_53. 1 .52 STUC UR BELOW PATH F/C 0/S B/C

?15 -A 3/1L _1 PATH STRUCTURE -ZI UNRESTRICTED X

13/1-~7  .14/2.9. PATH s7RUCTUR'-z2 ESTRICTED X
! 1/n.. - 21/0.R PATH STRUCTURE-Z3 UNSAILE

in, I0 USABLE DISTANCE NOAM

-.. ... _ MONITOR HI/LO ILS RWY-17
ANE (LAW,,,) NOTE: Loc unuseable MM inbound

_________ANGIE (Fftgb)

-89- -. __8 0___ __

CLEARANCE BELOW PATH

12. WRMKS

1. Special inspection for frequency and identification change of RWY 17 ILS.
2. All periodic with monitor requirements met during this inspection.
3. Localizer remains restricted as per reported dated 5/19/80.
4. Published frequency 111.3.
5. Simultaneous operation of ILS systems not authorized.mG(QN ] RI Ol. MOO" INSICTOB'S SIGNATURIE

1866 FCS EARL R. JOBSON, Major, USAFz/ - pv'-
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PAGE 2 of 2

FLIGHT INSPECTION REPORT-INSTRUMENT LANDING SYSTEM

SUPPLEMENT SHEET
1. STATION 2. IDENT.. I3. DATE/DATES OF INSPECTION

Tinker AFB, OK RWY 17 1 FR3 9/28/82
4. LOCALIZER

TX-1 TX-2
Alf VERTICAL POLARIZATION

0 us u&

4b. SYMMETRY 5) %90 Ha 50 % no mz 53 %g90 HZ 47 % 150 Hz

6. GLIDE PATH

PATH ANGLE PATH WIDTH STRUCTURE BELOW PATH
. TX-i TX-2 TX-i TX-2 TX-1 TX-2

0

So DEPHASE ADVANCE

RETARD

5b. PATH ANGLE LOWERED TO ALARM

5c. PATH ANGLE RAISED TO ALARM

5d. PATH WIDTH NARROWED TO
ALARM

5.. PATH WIDTH WIDENED TO ALARM 2.51 2.49 0.89 0.78 1.26 1.40
St. CLEARANCE TX MODULATION

DECREASED TO ALARM

ATTENUATE MIDDLE ANT. TO
511. ALARM

ATTENUATE UPPER ANT. TO
Sh. ALARM

TX-i TX-2
S1. SYMMETRY

44% SOHz 56 96sOHz 52 %goH, 48 %lSOHz
TX-1 T X-2

51. MODULATION BALANCE Oua 0ua
€X-i tx-2

Sk. PHASING ,,

51. FRONT COURSE AREA WHERE PHASING CONDUCTED 0
Hz SIDE

Sm. STRUCTURE BELOW PATH-CAPTURE EFFECT (SMdflprocedures) TX-i TX-2

6. REMARKS

6. FAA AVN 231, Judy Barksdale, notified at 1445Z 9/30/82.

FAA FmR =401 1.o)m Atch 7
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RUNWAY 17 SSILS LOCALIZER ALIGNMENT
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1. SUMMARY

1-1. Background. Wilcox Electric, Inc., began the installation of the AN/GRN-29
SSILS at Tinker AFB in December 1977. An official Federal Aviation Agency (FAA)
flight inspection was requested to commission the facility in November 1978. The glide
slope was commissioned as an unrestricted Category I facility. However, the localizer
was restricted and declared "unusable below 300 feet within 1.0 nautical mile (NM) due
to localizer reversals." The DD Form 250, Material Inspection and Receiving Report,
was signed by Electronic Systems Division (ESD) since Wilcox Electric, Inc., had met
their contractual obligation. The commander of Tinker AFB was hesitant to accept the
AN/GRN-29 Solid State Instrument Landing System (SSILS) since its operation was not
consistent with the base operational requirements. ESD requested the Traffic Control
and Landing Systems (TRACALS) Engineering Branch of Southern Communications Area
(SCA) to do an engineering analysis of the localizer at Tinker AFB. This analysis was
completed in May 1979 and concluded the cause of the restriction was reflections from
buildings 3001, 3102, and 3105. The effects of these reflections were minimized by
positioning the antenna nulls using the stacking method and rephasing the system in the
far field. The facility remained unrestricted from May 1979 to July 1980. The
distribution unit was replaced in June 1980 and the FAA restoral flight inspection
restricted the facility "unusable from the middle marker inbound." SCA/FFN then
requested the 1866 FCS perform a special TRACALS Evaluation of the Runway 17
localizer.

1-2. Evaluation Profile. A Special TRACALS Evaluation was conducted during the
period 8-20 December 1980 on the Tinker AFB AN/GRN-29 SSILS. The purpose of the
evaluation was to determine the operational capabilities and limitations of the system in
its installed environment and determine the exact nature and cause of the restriction to
the Runway 17 localizer. The special evaluation was requested by SCA to determine why
the fa-ility was restricted inbound from the middle marker. To define the entire system
cdpabilities, the glide slope facility was also evaluated. The evaluation consisted of
three phases: ground equipment checks, facility siting, and flight evaluation. The ground
equipment checks determine if the facility is operating within technical order (TO)
specifications and what actions are necessary to optimize the system. The facility siting
was evaluated to identify any possible interference to the radiated signal. The flight
evaluation determines the exact nature of the radiated pattern and defines the flyabilit'
of the system.

1-3. Localizer:

a. Siting. The AN/GRN-30 localizer is sited at the south end of Runway
17/35. The antenna array is situated on a wooden trestle. The elevation of the antennas
is just above the crest of the runway overrun, which lies 1000 feet north of the antennas
(see page AS-I). Large buildings are located east of the localizer and are oriented
parallel to the runway. Although these buildings are not specifically in violation of
AN/GRN-29 siting criteria, it is generally accepted that they should not be within 100 of
the runway centerline. These buildings are less than 1000 feet from the runway at an
angle of about 4 0 to the localizer centerline. The terrain in the direction of the
buildings does not slope up as much as in the direction of the runway. A drawing
depicting the building locations is on page A6- I.

b. Evaluation Results. The results of the ground equipment checks
indicated, for the most part, the localizer was operating within TO specifications. The
phasing of the course and clearance systems of both transmitters was optimized prior to



the flight evaluation. Transmitter two requires additional cable cutting to center the
course and clearance sideband phasers. Analysis of the facility siting indicates all
antennas do not have line of sight to the threshold. A rise in the ground elevation
immediately in front of the antenna array causes a reduced signal strength in the area of
the restriction. The flight evaluation revealed that the on-course signal begins a gradual
bend outside the middle marker and becomes scalloped as the aircraft flies inbound.

c. Conclusions. Severe scalloping on the localizer crosspointer trace
results from reflections off the buildings along the east side of the runway. Siting
conditions amplify the reflection problem. The terrain immediately in front of the
localizer array rises, causing a reduced signal strength on course. However, the terrain
conditions in the direction of the reflections are relatively flat. This means the
reflected energy is higher in magnitude than would be the case if the terrain slope were
consistent. Excursions on the crosspointer trace do not exceed AFM 55-8 tolerances, but
as occurred in the past, slight variations in equipment performance, variations in flight
inspection measurement, and r-sition of the large hangar doors on building 3102 will
likely result in exceeding thebe tolerances. The restriction "localizer unusable from
middle marker inbound" should remain. An approximate 30% reduction in the sevSrity of
the scalloping can be accomplished by widening the course width from 3.3 to 5.0 . This
non-tailored course width would be in accordance with AFM 55-8, Change 32, para
217.3206. Other actions involving antenna relocation would require some trial and error,
with the cost bencfits being questionable.

1-4. Glide Slope:

a. Siting. The glide slope is irstalled on the east side of the runway 935
feet from the threshold of Runway 17 and 412 feet from the runway centerline. The
terrain in the first Fresnel zone is profiled on page A7-1. some upslope occurs north of
Interstate 40, which crosses the approach. A contour study encompassing the first
Fresnel zone terrain is presented on page A7-2. Horizon screening for the glide slope is
shown on pages AS-4 thru A8-6 and indicates no significant areas of concern.

b. Evaluation Results. With the exception of the width monitor alarm
points, the ground equipment checks revealed the facility was operating within TO
specifications. A recent change to the TO tightened the width monitor alarm points but
the work cards were not changed. Since a disparity existed between the work cards and
the TO, the alarm points were adjusted to TO specifications. The siting of the facility
was satisfactory for Terminal Instrument Approach Procedures (TERPS) requirements.
The flight evaluation indicated the glide slope met AFM 55-8 flight inspection
requirements as a Category I facility. A step, at times, was noted above path which
nade determination of a repeatable path width difficult.

c. Conclusions. The results of the glide slope evaluation indicate the
facility can provide satisfactory Category I operation. To obtain Category 1I operation
would require optimizing the antenna offset and modifying the near field terrain to
improve the structure in Zone 3.

1-5. Power Systems. The primary and backup power systems of both the localizer
and glide slope were checked during the evaluation period. The backup power appeared
adequate and reliable. The primary power at the glide slope appeared slightly high and
the local maintenance personnel were advised to notify the base CE.

2



2. RECOMMENDATIONS

2-1. Localizer:

(1) Prior to the next periodic flight inspection, the new cabling for
transmitter two should be cut to center the course and clearance sideband phasers.

(2) The 1985th Communications Squadron should explore the operational

consequences of increasing the localizer course width to 5.00.

2-2. Glide Slope. No recommendations.

3. GENERAL INFORMATION

3-1. Primary Using Agencies/Aircraft Supported. The primary using agencies are
the 552nd Airborne Warning and Control Systems Wing with E-3A aircraft, and the 507th
Tactical Fighter Group with F-4 aircraft. Additionally, there are a large number of
transient aircraft of all types, civilian and military transport aircraft, and various
aircraft undergoing overhaul by the Oklahoma City Air Logistics Center. An
aeronautical chart showing the location of Tinker AFB is on page A 1-1.

3-2. Air Traffic Control Facilities. The Air Traffic Control systems supporting
the Tinker AFR operation are an AN/FPN-47 radar owned and operated by the FAA, an
AN/GRN-19A TACAN, an AN/GRN-27 SSILS serving Runway 35, an AN/GRN-29 SSILS
serving Runway 17, and a VFR control tower. The AN/GRN-29 SSILS provides Category
I instrument approaches to Runway 17. These procedures are outlined on pages A2-1 and
A2-2.

3-3. Terminal Instrument Approach Procedures. Information concerning the
TERPS are contained in the facility data sheets on pages A3-1 thru A3-4. The method
used to calculate the TCH, GPI, and RPI are shown on page A4-1. These calculations are
based on a rapid decrease in elevation toward the runway.

4. ANALYSIS OF EVALUATION RESULTS

4-1. Localizer:

a. Ground Equipment Checks. The results of the localizer initial
performance and subsystem checks are on pages A9-1 thru A 10-4. A record of the
ground checks accomplished during the evaluation is on pages A I I-I and A 11-2. Graphs
of the ground checks are on pages A 12-1 thru A12-8.

(1) Course Phasing. The course phasing of both transmitters was less
than optimum. The phasing was adjusted at the far field 3 phasing points for as close to
0 DOM as possible, balanced between the 90 Hy. and 150 Hz sides. Following this
adjustment, the sideband phasers indicated 10 and 20 delay, respectively, for
transmitters one and two. To center the phaser on transmitter one, two inches was cut
from the C+B cable (6W 29) at the distribution unit. The phaser or transmitter two now
indicated 10 delay while transmitter one was approximately 0 . To center the phaser
on transmitter two, a longer transmitter SBO cable is required. This was not
accomplished during the evaluation because the cable and connectors were unavailable.
The local maintenance personnel should fabricate and install a longer SBO cable prior to
the next periodic flight inspection.
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(2) Clearance Phasing. The clearance phasing of both transmitters
was significantly less than optimum (see pages A12-3 and A12-4). To center the phaser
of transmitter one, eight inches was cut from the SBO cable (6W3V at the distribution
unit. The sidebance phaser of transmitter two was still about 10 advanced and will
require a longer C+SB transmitter cable. The fabrication and installation of this cable
should be done in conjunction with the course cable. Final results of the clearance
phasing can be seen on pages A12-5 and A 12-6.

(3) Antenna Nulls. Some difficulty was encountered in determining
the placement of the antenna RF nulls. Several methods were employed during the
evaluation.

(a) TO Procedures. The single tone DDM method was
attempted using the GRM-112 Portable ILS Receiver (PIR) with little success. A dip in
the DDM indication could be seen for pairs six and seven, but no change for any other
pair.

I (b) RF Null. The traditional method of determining the null
placement is to find the RF minimum. This was attempted using the GRM-112 PIR,
again with little success. The meter sensitivity of the GRM-112 makes it extremely
difficult to see an RF dip. The RF level meter indication from 10 to 50 represents signal
strengths from -80 dBm to +10 dBm with a nonlinear response. The RF minimum was
only one meter movement division or less. Where no dip was observed, an attempt was
made to measure the null using the bracket method. The PIR was moved until the meter
movement increased to some reference level. The PIR was then moved to the other side
of the runway centerline until the same reference level was found. One half the distance
between these two locations was considered the null position. Displacement was
calculated by measuring from this point to the runway centerline. The results of the RF
null checks are on page A 10-1.

(c) Null Stacking. SCA Engineering used a method called null
stacking in March 1979. They recommended all future null placements required at
Tinker AFB be accomplished using this method. Pair seven is radiated separately, both
C+SB and SBO, and the null adjusted to 0 DDM using the far field monitor indication.
Pair six is then added and its cabling adjusted for a combined reading of 0 DDM. This
process is repeated for each antenna pair until all seven pairs are radiating. The local
maintenance personnel used this method following the replacement of the distribution
unit in June 1980. During the TRACALS Evaluation, this procedure was followed but no
adjustments were made. The DDM on centerline and the distance to the DDM null were
also recorded at the 1000 feet ground check point (see page A10-4). This test indicated
pairs seven, four, and probably three could all be further adjusted. Positioning the null
to centerline would not have significantly improved the overall course signal and no
action was taken by the TRACALS team.

b. Flight Evaluation. Severe scalloping on the localizer crosspointer trace
(see page A18-9) results from reflections from buildings along the east side of the
runway. Sideband energy transmitted from the antenna array strikes the flat vertical
surfaces of these buildings and is reflected at an angle equal to the incident angle. This
energy results in sideband energy being present where a sideband null should exist on
centerline, approximately in the area from I NM beyond the middle marker to
touchdown. This energy, depending on the path length, adds in phase or out of phase to
the C+SB component to produce an alternating condition of predominating 90 Hz or 150
Hz, resulting in scalloping. The terrain conditions amplify the reflection problem. The
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terrain immediately in front of the localizer array rises, which causes a reduced signal
strength on course. In fact, the Runway 17 threshold is approximately 30 feet below line
of sight from the localizer. However, the terrain is relatively flat in the direction of the
buildings that cause the reflections. This means that the energy from the reflective
surfaces that combines with the direct energy on course as higher in magnitude than
would be the case if no upslope existed.

4-2. Glide Slope:

a. Ground Equipment Checks. With the exception of the width monitor
alarm points, the ground equipment checks indicated the facility was operating within
TO specifications. Change 3 to TO 31R4-2GRN31-2 changed the width alarm points
from 0.145 DDM to 0.155 DDM and 0.205 DDM to 0.195 DDM. This change was required
because some facilities were having difficulty meeting the advance and retard to alarm
tolerance during flight checks. The workcards, TO 31R4-2GRN-6WC-1, have not been
changed to reflect the new alarm points. Since a conflict exists between the TO and the
workcards, the TO tolerances were applied during the evaluation. The local maintenance
personnel should submit an AFTO Form 22 to correct this discrepancy.

b. Flight Evaluation. No significant glide slope performance deficiencies
were detected. A fly down indication was noted from Point B to threshold. Terrain in
the first Fresnel zone (see page A20-1) is the probable cause. As the aircraft approaches
the threshold and the Fresnel zone swings in that direction and shortens, the terrain that
develops the glide angle slopes downward more rapidly which results in driving the glide
angle down. The deviation in phasing is probably also caused by the same terrain
condition. That could be corrected by adjusting the antenna offset. It was not
considered necessary since the deviation is inside Point B. The facility was evvuated
with the theodolite positioned in line with the RPI and an elevation angle of 2.5 . The
straight line structure (except for the fly-down indication in close) indicates the facility
is properly sited and aligned to meet the 45.4 feet TCH.
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Attachment 9 A9-1

SSILS LOCALIZER INITIAL PERFORMANCE CHECKLIST 8 December 1980
LO CAT'0. EQUI PMENT AND SERI AL NUMBER TCNCA

Tinker AFB, OK AN/GRN-30 SN: 77007 N4Sgt Thibodeau
TRANSMITTER NO. I TRANSMITTER NO 2

CHECK SPECIFICATION REMRK
INITIAL -- 0 ~ INITIAL ADJ,,STE'-

COURSE CARRIER SAME AS LAST
POWER FLIGHT CHECK 14W 15W 14. 8W 15w ___________

( OLRSE SIDEeANO SAME AS LAST
POWER FLIGHT CHECK 290mW 310mW 285mW 310mW
CLEARANCE CARRIER SAME AS LAST
POWER FLIGHT CHECK 3. 25W 4W 3. 3W 4W

LFARANCE SIDERAND SAME AS LAST

POWER FLIGHT CHECK__ 150mW 142mW 150mW 142mW __ _ ___

2CIREMODULATION -4% OF LAST FC 375 403.% 40
93HZ MODUILATION -*2%I OF LAST FC 20% ____ 21 . 2%
150H7 MODULATION '27 OF LAST FC 20% 21 . 2%
CLEARANCE 'MOD -4" OF LAST FC 37.5% 142.5% 40% 42.5% __________

40H.- MODULATION '2 -OF LAST FC 20% ______ 21. 2% _ ____

1 SOMH. MC' U L AT ION ' OF LAST FC 20% -6____ 20% _ ______________

COURSE
POWER SUPPLY 1 i g.

0 DC OUT 0 75 T03 5A 1.76 1.9_ ____________

4 DC OUT 0.75 TO 3.SA 1. 82.
DC OUT 2 O2. 8.82 .
PRE REG 30 TO38V 35*5S39

COURSE...... ... ... . . . . . . .. . .

POWER SUPPLY 2

Q9 DC OUT 0.75 TO 3.5A 1. 88 2.1___ ______

QIODC OUT 0.75 T03 5A 1.8 2.0__ ____ _____ ___________

")C OUT 26.5 TO 29.SV_ 28____ 8 28- __ _______ ____________

PRE REG 30 TO 38V1 35 S1 5.
COURSE '.

TRANSMITTE . -- -------- - -- -

EXCTR OUTPUT 0.85 TO3.0 1.3 2__06
C-SEIPA 1.0TO 3.25 2.2 2.21

RO90PA 0.75 TO 195 1.32 1__ _ 1.4 _ ________

Cse PW R OU t 0.50 TO 2.0 1.6S 1 .85 _ __________

C N2.2 TO3. 5 2.72 12.72
0C IN 1.0 TO6.7 4 .84 5 5.2

$ROAROT 05T0.S1.12 1.31

POWER SU PLY.1.........

POWER SUPPLY 2 -.....;.

'IS DC OU ~jT0.5T SA1 21 2

DCOT26.5 TO 29.5V 28 .58.
IRE RFO 30 TO38 36 .15.

CLEARANCE x . ' X ~ ~ .. : : ~ .... :.....~ $

QOCT 0.7M5 1.2 1S .S8
REMAROT0.KSO3.A .

DFC '~ 26.5 TOG 29S OF. 2A8.2



A9-2 %p____ _o__ _ Attachment 9

CTRANSMITTER NO. I TRANSMITTER NO. 2 REMARKSCHECK SPECIFICATION-RMAS
INITIAL ADJU.. ED INITIAL AOJUSTt

EXCTR OUTPUT 0.65 TO 3.0 2. 5 2 2
CSO PA 1.0 TO 3.25 1 2R I .A
S80OPA O. So TO 2.0 1.25 1.18 _

CSO PWR OUT 0L20 TO 1.95 0.69 0.58
DC IN 2.2 TO 3.5 2, 8 2. 7

IC N I. TO 6.7 3.36 3.3
SO PWR OUT 0.20 TO 2.5 0.84 1 1

MONITOR 1I
TEST DOM 0.500 ± 0.02 .510 .510

COURSE OM o0.oot 0.ol .004/90 .001/15C .004/90 0
WIDTH DOM 0. 141 T 0 Q175 . 159 . 155 . 155 Ass5
RF LEVEL ,oo0.0 -,o.0 100.8 100.0 102.6 101.0

°MOD LAST FC ! 4.0' 40.4 40.5 38.8 40.4, MO D 00.o0 2. 0 4 . 7 4 . 1 - 4 . 6 1
COURSE ................. • ': ...

MONITOR 2 "....
TEST DOM 0.500 0 ~a .02 1i !512

COURSE DOM o.ooot o.oil _.002/90 .001/15 .003/90 l.L9
-WIDTH DOM 0.141 TO 0. .5 .158 ,I56 .154 .155
RF LEVEL I OO.Ot 10.0 100.3 100.1 102.0 101.0
'. MO LAST FIC ' 4.0% 41.1 41.3 39.•9 41.2
1,D" MOE) OOS.O 2 .0 4.6 -4 ".5 S.•1 5.1 1

CL A A N E....1...,:..' ......... . . .... .:.... : .-- -. .

MONITOR 1 ... . ....... . .

TEST OOM 0.SO0 0. 02 .511 .510 ._

COURSEDOM 0.000 0. 026 .005190 0 .005/90 .001/90
WIDTH ODM 0.129 TO 0.11 .151 .154 .146 .155

#'RF LEVEL 100.0! 10.0 101.1 100.4 101.0 101.2
MOD LAST FC 4.0% 38.3 41.6 38.5 41.5

I -,MOD 005.o0 t .o 4.1 1 4.0 4.0{
FREQ SEP 9.5 t ,.0 9.3 9.1 9.2

CLEARANCE Sp" .. . S.. .
MONITOR 2

TEST ODM 0.SOO t 0.02 513 .512
COURSE DOM 0.000 4 0.026 006.90 _" 006/90
WIDTH DOM 0.129 TO O.181 .149 .155 .145 .155
RF LEVEL 100.0! 10.0 101.2 100.1 100.9
I MOD LAST FC ! 4.0% 39.4 42.9 39.6 42.8
ID .MOO 005.0 2.0 4.5 ..... 4 .4
FREQ SEP 9.5± 1.0 9.3 9.0 9.1

LIMITS
COURSE MONITOR MONITOR I MONITOR 2

,0 1. MOD LOWER 0030 ± 0 5 2.9 2.9
UPPER 1.40 3 0 16.8 16.8

MOD LOWER 004 0 BELOW NORMAL 35.1 36.5 35.7 37.1
UPPER 004 0 ABOVE NORMAL 43.0 44.5 43.5 45.2

RF LEVEL LOWER 900! 0 _ _ 89.9 90.0 •
WIOTH OoM LOWER 0141t0002 .141 .141 _

UPPER 0 175 0002 .175 S____-7_
COURSE 0DM

UPPER 0 011 0004 .. .010 1 011.

TEST DOM LOWER 0 426 003 .416 .412
UPPER 0.657 0.02 .544 .540__ '

REMARKS

pants$ AFCC fORM *gab

Ul-- I {, . . ... . - '.. . . .



Attachment 9 . . .A9-3

MONITOR ALRAS (CONTINUED)

OONITOR 0 MONITOR 2
C.HECK SE IFICATION INTA r)JUS7 FO INITIAL AD JUST ED' REMARKS

CLEARANCE : X- i'. - '.: .' .. .' , <::'/ . ::::' .:.?: ..
ALARM LIMITSMN T R, '- -- - . .. - "' 

. -  
. . .::. ...• -; ...

FREQ SEP LOWER 5.000 t 0.2 4.9 4.9
UPPER 14.00 t 02 13.9 14. 1

10 L Moo LOWER 003.0 '0.5 2. 9 3. 0
UPPER 018.4 + 3.0 17.2 18. 3

.MOD LOWER 4.0 BELOW NORMAL 34.6 37.6 36. 1 38.8
UPPER 4.0ABOVE NORMAL 42.6 45.5 44.2 46.8

RF LEVEL LOWER 90.0 t 0.5 90.0 90. 2

WIDTH DDM LOWER 0.129 ! 0.002 .129 .129

UPPER 0.181 t 0.002 .181 .181
COURSE DDM

UPPER 0.026 0.004 .026 .026
TE5T DOM LOWER 0.426 0.03 .403 .417

U PPER 0.557 t 0.03 .5.,27 ,__.._,_____

FAR FIELD SPECIFICATION TRANSMITTER NO. I TRANSMITTER NO. 2 REMARKS
MONITOR 1 TESTS INITIAL ADJUSTED INITIAL ADJUSTED

DOM 0.000 ! 0.005 .002/90 0 .003/90 0
DOM ALARM 0.011 - 0.004 .010 .010

MOD 40.0 ,o.0 45 44 45_.
MOD ALARM 20.0 1 0 19 20FAR FIELD ::. ::::::..: :<:::::::::: ::: .::.::: :: .:::<:... X:::.: : ::::.: .: .::.::.:::.:.:. .. :':. .

ONI TE "ADJUSTED",readings.were.recordedSfollowing the flig
DOM 0.oo 000 !.oo0•0059 .004/9190.

ACM ALARM 0.0*1 A . .01S1 .010
Mo o~: o0 I46 47 46 47

MOD ALARM 20.0 ± .0 19 20
REMARKS

•-The "ADJUSTED" readings were recorded following the flight
evaluation.

AF¢C FORM 935h IIGEI OF a IAGITl



Afo -1- Attachment 12
DAT 

ESSILS LOCAILIZER SUBSYSTEM PERFORMANCE CHECKS 1 eebr18

LOCATION EQUIPMENT AND SERIAL NUMBER ~TCHNICIAN
Mr. Conley

Tinker AFB OK AN/GRN-30 SN:770 MLL..A.L.g.L.Ibi vi
TRANSMITTER NO. I TRANSMITTER HO. 2

CHECK SEIIAON INI TI AL ADJUSTED INITIAL ADJUSTEDREAK

CARRIER.. . .. .. . .. .. . .. .. . ............

. . . . . . . . . . . . . . .. . . . . . . . . ................
FREQUENCY:::....................................:::*::...:.. . . .

COURSE 0.002% 109+ .504182 .50450 ______

CLEARANCE 0.0021. 109+ .494729 .49517 109.4930-109.4974
MODULATION.X.X.. ........... .

* COURSE Centerline .001/90 _____ .001/90_______________
CLEARANCE 300 Gnd Ck Ptl .010/90 0 1 010 9 0........... *. . . . .

PHASNG.................................. ... .... .... ... .... ... . ....... .. . . .

. . . . . . . . . . . . ....... .. . . . . . . . .

COURSE 150Hz Far Field 30 .02Q7/90* 0.loiDo 009115o .OA1&.15iL
COURSE 90Hz Far Field 30 .05015 01115 fIO~O fSIIS.00 li2110
CLEARANCE 150Hz 300 Gnd Ck Pt .1590ojjcI n /Iq n

CLEARANC 90Hz ~ I~g7To .............--. . .

ANTENNA VSWR 
...... ..

CHECK SPECIFICATION dB VSWR CHECK SPECIFICATION -BVW
I L __ _ _ _ _ _ _ -34.9 1 .03 7:1 1IR _________-024_1

_ _L -3 .Z.0 8: R __ 3 1 1 02
3L -37_________ 1,029* 3R -__________ 341&. .Lf S31.L7 .

___L&. -284 Q1,J72& 4R __ -i~ 9 1-S
5L____ _______ -27.2 1. 091 :1 5R _ ____ -32.5 1. 049: 1

PHASE SHIFTI::::..........

CHECK INITIAL ADJUSTED CHECK IIIL AJSE

IL _11_IL_13.

2L __117 __ 2L_______ _______1_

3L - 1 1
4L -109.5 4L-14_____

5 L _________ -110 5L-13_____

fiL _________ 110.5 6L___ __ _ _ -14_____
7L____ ________ -112 _ ____ 7L -18
IR -41 IR 1
2R _________ -36 2____ R -14
3R __ _ _ _ _ _ _ -33 3R__ _ __ _ __14 _ __ _ _

4R -28 4R____ -22__ _____ _____

SR f _ _ _ _ _ _ _ _ -22 SR___ __ _ _ _ _19_ __ ___

6R _ _ _ _ _ _ _ _ -26 6R__ _ -22,s__
7R 7R-1
ANTENNA . . . . . . . . . . . . ........ v............RF NULLS X ~...........................................

PAIR SPECIFICATION INITIAL ADJUSTED PAIR SPECIFICATION INITIAL ADJUSTED

2 _ _ _ _ _ _ _ 21 90 6 _ _ _ _ _ __ 0 _ _ _ _

3 2 90 ___7 18"______ ISO___

4 11611 90 COMP __ _ _ _ _ __ _ _ _ _ __ _ _ _ _

REMARKS

~AFCC PORMPAGE I OF, a PAGES



Attachment 10 A10-2 -

DATE

SSILS LOCALIZER SUBSYSTEM PERFORMANCE CHECKS 10 December 1980
LOCATION EQUIPMENT AND SERIAL NUMBER TECHNICIAN

Mr. Conley *
Tinker AFB, OK AN/GRN-30 SN: 77007 jMSgt Thibodeau9 4

AMPLITUDESX.

CHECK SEIIAONMEAS CHECK MEAS CHECK SAL MEAS

7Lj 9) 0.147 - 0.173 0.167 7111(11611 1 0.162 7L-7R - ±.01 0 .p

6L1J81I 0.147 - 0.173 0. 165 SIR (151 0. 163 GL-GR ±0.010002

SLIJ7) 0.4S2 - 0.530 0.518 SR ()14) 0. 514 5L-SR ±0.030 0. 004
4Lt161 RE t 0.030 0.489 4R11131 0.491 - 4L-4R ±0.030 0.,002
3105) 0.657 - 0.771 0.718 3R(j9) 10.700 XL-3111 t0.043 0.018
2LIJ41 0.920 - 1.080 1.008 2R(JSI 0.980 2L-2L t±0. 060 0.028

(Lj 3) 0.621 - 0.964 0. 887 IR17) ;L-IR !±0. 054

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS III ERROR REMARKS

7L(19) +82 80.6 -1 .4 7R(J161 0 0 0 _____

6L~J (81 _+82 81 .2 1-0.8 6R1151 0 0. 2 +0.2
SL (j7) +82 81. 0 -1 .0 SR1J14) 0 -0.8 -0.8 ______

4LIf6) +82 81 . 1 - 11 4Rtj13) 0 0 0_______

3L(j 51 +82 84.1 +2. 1 3R (j9) 0 +1.9 +.
2Ltj4) 182 84.0 +2.0 2R1)8) 0 .0.7 +0.7 _____

1 Lij 3) +82 8 0.1 I 1.9 1 R (17) 0 -0.8 -0.8____

* ~~AMPLITUDESI.. .~

CHECK SPECIFICATION MEAS CHECK MEAS CHECK SAL MEAS

* 1L(191 0.330 - 0.404 0 .362 7R (j16) 0. 371 7L-7R i0.0U

6L1181 0.4431 - 0.599 0 .560 6R1135) 0. 562 GL-6R ±0.018 ,0
SL(171 0.818 - 0.960 0 .923 5R (j14) 0 . 932 5L-SR 10.029_ ,09

4L 1) RE F + 0.033 0. 998 4R(j 13) _1.000 4L -4R ±0.0330. 2
3L(15) 0.921 - 1.060 10 .980 3R(j 9) 1 .011 3L-3R I±0.033 10-f

2L1141 0.614 - 0.720 0.667 2R (j8) 0.683 ±2 ±0.02

L i 31 _ 0.204 -0.240 0.20 05 IRI!?) 0.220 IL-IR ±0.014 f
COURSE DOI 590...... . .. ...

SIGNAL PHASE .............. ..

-CHECK NOMINAL MEAS ERRO2__ CHECK NOMINAL MEAS ERROR REMARKS
-LIf9' -98 -100.0 -2.0 7R()161 0 -12 -.

6LIJA' -98 -97 .0 + 1 .0 6R(JISI 0 +05 0.

SLJ' -98) -97 . 3 +0. 7 5R~j)14) 0 +0-sfi..... +0D.......s..
401J61 -0_ -99.0 -1.0 0RJ3 00

X15) -98 -97.6 +0.4 3R1j91 0 +2.5 +2-S....
2L I14) -98 -99.2 -1. 2 2RIj8I 0 +0_ D.0_6.....

ILJ
1 -96 -102.3 -4.3 IR(17) 0 .0.3 +0.3

COUSE.................................................................PHASE ERROR

CHECK CSS ERR 580 ER DIFF CHECK CS9 ERR SO0 ER 01FF REMARKS

7Lj 91 -1.4 -2.0 +0.6 7R (116) 0 -1.2 +1.2
6L1j81 +1. 8T~*I GR(1lS) +0.2 +0.5 -.
SL(j 7) -1.0 +0.7 -1.7 5R(114) -0.8 - +0's -1.3___
4L116) - .1 -1.0 -0. 1 4R If13) 0 0Q

2L(14) +2T. 0 -1. +3.2 __0.7__ +06

IL113) -1.9 -4.3__ +2.4 IV" -0.8 +...QL...... -. L..-.
SPREAD ______ _______ ______ ____

REMARKS

AP6FRM-l



A10-3 Attachment 10

DISTRIBUTION UNIT CHECKS (Continued)

CLEARANCE OU X.~V. .
C+so MPLITUDES - -------.. .

CHECK SPECIFICATION MEAS CHECK MEAS CHECK DAL MEAS

SLIJI) I36 - 0"21S 0.197 3Rj 9 0.199 3L-3R !0.012 0.002
ILIJ3I mrE t0.060 0.9 IJ? .0 L.1R !0.040 0.002~~~~~~~~~...... ..................... % •• :......:.:-..:.. .:.r..-..':.:. w .... .... *..........;.- ~......

CLEARANCE CfS8 .... .

SIGNAL PH4ASE .........
CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR REMARS

3L(,J3 +2 80 . 9 - 1.1 [ IRJ9) " 0

ILf)J) 82 7 -3.2 L R(j7 I 0 0 0 ... ... .

.. . . . . . . ..-..-. .. .... . .. . .. ..... . ...... ::::......:..........:.........,...
CLEARANCE O U . :.. "" ..... "' " "% "'' ... "' '' '. . . . . . . .

__.__ _.__.___ __ _.:%...___ ___ -.. *;..... -:. .:.:c.:.:.:.:.:.:.:.:...........:.:::.... .. . . . :.. .. ..:... ::':"'"%:-:-V...::'::: :";::'':: :
CHECK SPECIFICATION MEAS CHECK MEAS CHECK DAL MEAS

3L (j3) 0.121 - 0.157 [0. 138 I RIJ91 0. 135 3L-3R ±0.005 0. 003
ZL (14, 0.306 - 0.360 0.337 2R(JS) 0.337 2L-2R 0.010 0

I L tj3) REF t0.033 0.998 _________ __ .000___ ______ _ !0__033_0.002

CHECK NOMINAL MEAS ERROR CHECK NOMINAL MEAS ERROR REMARKS_ -" -101.7 -3.7 3yJ) 0 -1.0 -1.0
2LIJI -s -99.0 -1.0 2R18) 0 -0.1 -0.1
ILtJ3) -to -99.1 -1. 1 IR~J7) 0 0

CLEARANCE .

PHASE ERROR ...................

CHECK CS8 ERR SO ERR DIFF I11l CHECK CSS ERR SOO ERR nIFF REMARKS

3L ( 5J -1.1 -3.7 +2.6 3R J 9) -6.7 -1.0 -5.7
2L)4 - - -1 .0 +1.0 2RI(8) --- - -o 1 +0.1

1L(13 )  3.2 -1.1 -2.1 IRJ7) 0 0 1 0 1

REMARKS

Clearance DU Error Spread = 8.30

AorPC VOW We PAGE I OF a PA669



Attachment 10 A10-4
TITLC:

SSILS SUBSYSTEM PERFORMANCE CHECKS
LOCATION

Tinker AFB December 1980

ADDITIONAL CHECKS

RESULTS OF ANTENNA PAIR STACKING

PAIR # DDM ON DISTANCE TO FFM
C/L DDM NULL INDICATIONS

7 .018/90 10" /150 .002 / 90
6 & 7 .003/90 2" /150 .005 / 90
5 - 7 .003/150 1" /90 .005 / 90
4 - 7 .008/150 5" /90 .005 / 90
3 - 7 .009/150 7" /90 .003 / 90
2 - 7 .004/150 5" /90 .003 / 90
1 - 7 .003/150 5" /90 .004 / 90
MEASUREMENTS MADE AT THE CENTERLINE 1000' GROUND CHECKPOINT

FINAL CHECKS

MONITOR READINGS 19 December 1980

FUNCTION TRANSMITTER ONE TRANSMITTER TWO

COURSE MOD BALANCE
COURSE ONE 0 .001 / 90
WIDTH ONE .002 / 150 .001 / 150
COURSE TWO 0 .001 / 90
WIDTH TWO .004 / 150 .003 / 150

CLEARANCE MOD BALANCE
CLEAR COURSE ONE .005 / 90 .007 / 90
CLEAR WIDTH ONE .007 / 90 .008 / 90
CLEAR COURSE TWO .005 / 90 .007 / 90
CLEAR WIDTH TWO .009 / 90 .011 / 90

COURSE QUARATURE
WIDTH ONE .003 / 150 .007 / 90
WIDTH TWO .004 / 150 .005 / 90

CLEARANCE QUADRATURE
CLEAR WIDTH ONE .007 / 90 .008 / 90
CLEAR WIDTH TWO .009 / 90 .010 / 90

"p aMA fKS

AFCS MAY 78 906 GENERAL INFORMATION

,-..



All-I Attachment 11

LOC6LIZER rROUND CHECK RECORD
FACIL IT Y LOCATION LQUIPMENT SERIAL NO. MON tH AND V1 Al

Tinker AFB, OK AN/GRN-30 SN77007 December 1980

DATE_ 8 Dec 8 Dec 9 Dec 9 Dec 9 Dec 9 Dec

FUNCTION COURSE CLEAR COURSE CLEAR ICRS NAR
_ COMPOSITE ONLY ONLY QUAD QUAD CLR WIDE

XMTRO. 1 2 1 2 1 2 1 2 1 2 1 2

35 .380 .380 .420 420 1190* 210 * 200* 365 380
30 •345 .340 .420 .400 + 030 155" 145" 305 .310

25 .365 .360 1 .420 420 .065* 170* 155"*355 360

20 .405 .390 420 420 .060 038 240* 225* 380 390

15 .375 .375 .415 !.420 120* 220* 295* 270* 365. 370

10 .365 .365 .110*.380 390 080 150 240* 330* 345 360

9 .365 .370 .240 .195 1.365 1.370 185* 090* 225* 215* 350 360

8 .370 .370 .350 .355 .350 .360 300* 140* 210* 195* 360 360

7 .405 .405.410 .405 1.300 .300 295*o175*.190*180*.410 400

6 .410 .400 .4201.395 .255 260 235* 145* 170t 160* 41S 410

5 .390 .380 .395 1.390 .210 .210 180* 110* 145*.40* 390 410
wI

z 4 .370 .360 .380 .370 .165 165 135* 085* 120* 115* 380 370
-J

3 .285 .290 .300 .305 .125 120 *095* 060* 090* 085* 320 340

w 2 .180 .190 .195 .195 .080 .080 060* 035* 055* 055* 205 215

W/P 155 .155 .160 .160 .065 065 050* 030* 048* 046* 170 175

S 1 .095 .090 .095 .095 .039 040 .032* 020* 026* 025* 105 105

0 03/150 .001/150 .002/150 0 .002/150 .001/150 .00150.002/50 .009/90 .008'90 .002150.002150
z
w 1 .095 .090 .105 .095 .044 .045 .024* 012* 044*041* 105 110

w W/P .155 .160 .165 .160 .070 075 .042* 027* 065* 060* 175 180

0
M 2 .190 .190 .205 .195 .085 090 .055* 033* 075* 070* 210 220
wL 3 .300 .300 320 .310 .125 130 .085* 055* 110* 100*325 330
o 4 .380 .390 .395 .395 .170 175 .125* 080* 135* 125* 410 380

0-F - .__ 2_ 15 -1

5 .405 .395 .420 .390 .215 215 215* 115" 160* 145* 410 400

6 .400 .395 ".410.400 1.260 265 1.285*220* 180*"165*,400 .700
1 .380 .380 .400 .*180*375

3__ 8._ 1.3_2912 0. .310215 -,7* 7

8 1.3SO .355 .29S.270 .340 360 .250* 195* 345 350

9 .3SS .360 l.065*.375 360 .075* 002 235* 220* 310 360

10 !.360 .365 _ 320*.37S 390 .145* 155* 310* 225* 310 .32n

15 1.365 .30 .365 .390 .225* 200" 315* 300* 350 360

20 .365 .375 .365 .380 .085 095 .305*.280* 370 380

25 .375 .375 J.370 .390 .008 1017 .260*.165* 350 350
30 1.300 .295 1.380 .390 .022 022 .185*. 155*280 280

35 1.360 .365,. 1.365 .380 .215*210*.295* 260*
• - INDICATES REVERSE SENSING



Attachment 11 Al1-._

iJ,,.Q I R0UND CHECK RECRD
FACIt IT f LOC'ATION. LQUIPM NT SERIAL NO MuNIN ANO YI Aft

Tinker AFB, OK -AN/GRN-30 SN:77007 December 1980

OATE 15 Dec 15 Dec 15 Dec 17 Dec

COURSE CLEAR FINAL
FLNCTION COMPOSITE QUAD QUAD COMPOSITE

XMTR4 1 2 1 2 1 2 1 2

35 .380 .380 .017*001 395 390

30 .315 .315 .002 013 i325 320

25 .360 .360 .006*.007 .365 375

20 .410 .385 1 .048*.034*.400 405

15 .380 .380 1 (.085*.075*.385 .395

10 .370 .375 .110 1210[ .090*.095*.380 .385

9 .370 .375 .140,.070.080*.0b,'*.380 385

8 .375 .380 .185i.125*.080*I.075*.380 390

7 .410 .405 .185-.165*.070*.065*.410 420

6 .400 .410 .145 .135*.055*.050*.395 400

5 .390 .385 .110*.105*.042*.036*.390 395
E 4 .375 .370 .075*.075*.027*.022*.375 380

3 .295 .300 .055 .055*.013*.008 .295 300

u 2 .190 .195 .038-.038*.002* 0 .190 .195

W/P .155 .160 .031 .031* 0 002 .155 155

Z 1 .095 .100 .020*.019* 0 002 095 095
0

w0 0 .002/150 .002/90 1.004/150 0 .001/150 .001/150.001/150 o0110 ___ ___ __

S 1 .095 .095 1.012*.018*.002 .004 .095 095
x
w W/P .155 .155 .022*.030*.002 .004 160 155
0

2 .190 .190 .028*.038*.002 .003 185 180

3 .310 .305 .050*.060*.008* 006* 305 300
4 .380 .370 .075*.085*.023* 010* 380 405

5 .410 .390 .105*.120".035" 034* 410 410

6 .405 .395 .145*.225*.OSO* 048*415 405

,7 395 .380 .205".250" 062*.060" 400 395,.

.8 1.370 .375 .195".170" 068* 065" 385 390 . .

9 1.380 .385 .003*.008*.075" 070* 395 360
10 !.385 .395 .220".095" .080* 075" 400 370
15_1.400 .400 .070* 068*,4!0 420

20 1.400 .405 .036* 031* 415 425
25 .365 .375 1.003* 0 380 375

30 .295 .300 001 001 315 305 -

35 .385 .395 1.010* 005 400 410
• - INDICATES REVERSE SENSING



A12- 1 Attachment 12

LOCALIZER GROUND CHECK DATA
OCATfON DT

*1 14

.40~

t ... .....

4,, t2

. N.:

4: T _4
.3 5 ... ....... t + r, it i -i

*1 .1 4t. t .~*?
T7 +-+

30~~~: 25 20. +5 10 5 0 5 1 52 5 3

APCS "'',906 ENEAL IPORMTI7

+ 1. 4: N



Attachment 12 A12-2
T , T I F

LOCALIZER GROUND CHECK DATA
T K"C A T 10-4

Tinker AFB 8 December 1980

....... .....DDNI P,
t + +

1:111 + g Ri I t I 41:400.400.. :: I :
l 14+t :il t

r+
......... ....

;4

tt vrt. +jj
ti 4_4

1*2 4

.350

+i 4.; 1;." i I 4-i I
I " . . i"

+1 ++ 11 l. 4:t

t1ki t,

- T 4 44- 444 444,4 -
t

TRANSMITTER TWO
+ INITIAL

COMPOSITE
.250 .71 + +

"1 4
t : , : : ; : : : :" :,*,:;::*,: ; : : : , . : I :. I ". : .1

+ - .-. 4- :: _+ , ? ! . +

t;
l 4 11 1

4 
411 44

4- 1 +

41:1

4 
-4 1-:

... . .. . . ... . ..

p +1

.150 i i+ -

14 *l 1 1 4 1

_:n .. .

".4 4 il: -. 4i ilf tj -_

+++++++++++

44 4
t

++ 4
. .. .. .. ....L i _ 4 t

DDiVI 

9OHz 

DEGREES 

MHz

00

+
+t .4 +14 ,

4 + 4
IJ4-

i4l- T.

I tit

+ + Iql 1 .+4141

l + t.050-1
t

4

W 14+ 4I
+

+1
+

Im

30 25 20 15 10 5 0 5 10 15 20 25 30

Oro M
AFCS M A Y 7 3 "6 GENERAL INFORMATION



A12-3 Attachment 12

TOT L 9:

LOCALIZER GROUND CHECK DATA

LOCATION

Tinker AFB 9 December 1980
..............

DDWI .............

.............
..........

.30 .............

......................200 ................ ...... . ....... .

.... ........

0

TRANSMITTER ONE
INITIAL

CLEARANCE QUAD ATURE
................................

........................................ ... ........

.. ..... ... .. .

.... ..... . ..... ... .... .. . . .... .. .....................

.......... ..

0 . .....
-----------
.......... .......

.............

.200

..........
... .......
.. .......... ........

.310 ..... .... . .. ........

................ .. ....................

w ........................
205 20 Ill 5 1 le is 21 25

9OHZ DEGREES

AFCS 9W GENERAL INFORMATION



Attachment 12 A12-4

T IT L It:

LOCALIZER GROUND CHECK DATA
LOCATION VATK

Tinker AFB 9 December 1980
....... .. ....... .... ... .. ........ ... ... .. .............

................ ...................DDM

.380 .......... .
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A12-S Attachment 12
TIT L 9;

LOCALIZER GROUND CHECK DATA
- ;CA I

LOCATION 
VATIL

FLC A -1.LOON

TTinker AFB 15 December 1980
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Attachment 12 A12-6
T IT LIE

LOCALIZER GROUND CllF(-K DATA
LOCATION t2ATE

Tinker AFB 15 December 1980
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A12- 7 Attachment 12
1 T 1. E

LOCALIZER GROUND CHECK DATA
OCA1ION Tt

Tinker AFB 17 December 1980
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Attachment 12 A12-8
T IT LE

LOCALIZER GROUND CHECK DATA
lC A T I N 0

_Tinker AFB_ J17 December 1980
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A13-1 Attachment 13

SSILS GLIDE SLOPE INITIAL PERFORMANCE CHECKLIST 8 December 1980
LOCATION EQUIPMENT AND SERIAL NO. TECHNICIAN

Mr. Conley
Tinker AFB, OK AN/GRN-31 SN: 77007 IMSgt Thibodeau

TRANSMITTER NO. I TRANSMITTER NO. 2
CHECK SPECIFICATION INTA. AJSE NTA DUTDREMARKS

NI T AL DJUSED IITI L ADUSTE

.. . .. ... . .. . .. . .. . .. . .. . . .. .

COURSE CARRIER IN

LOW ER A NT ENNA 3. 3W 3.O 3.2W . OWD...
COURSE 590 IN

MIDDLE ANTENNA 29mW 263W 30OmW 26mM..
CLEARANCE IN

UPPER ANTENNA

COURSE - MODULATION 77.5% 78.8% 78.8% 78% __

90H, MODULATION 42.5% 42.*5%
150Nz 1,MODULATION 42.5% - 42.5%
CLEARANCE %.MOD

COURSE x.. . . . .. . . . . .. . . . . . ..

POWER SUPPLY I ................. . . . . . . ........

95 DC OUT 0.75 TO3.5 A 1.011
Q4 OCOUT 0.75 TO3.5 A 1.1 ____ 1.2
DC OUT 26.5 TO 29.5 V 28 ______ 28
FIRSREG 30 TO 38V 35 35

COURSE
POWER SU PPLY 2. .... .. . . .............. . . . . .

Q9 OCOUT 0.75 TO3.5 A 1.0 1____ 11

010 DC OUT 0.75 TO 3.5 A 1.0 1_____ 1____ _________

_DC OUT 26.5 TO 29.5 28 28 _____ ________

PRE REG 30 TO 39V 35 35
COURSE X.. .:~:~~:::: . . . . . ,. . . . . .

TRANSMITTER ----------....... 
...... . .

R %%.. X% ....................... . . . . . .

XTAL DRIVE 0.5 MIN 2 .5 3.7____
TRIPLER INPUT 0.2 TO 3.8 2 .65 _ ____ 2. 6
IEXCTR OUTPUT 0.5 TO 3.0 2 . 0 _______ 1 .9

* EXCTR ALC 0.7 TO 3.0 2 .05 2. 25 _ _________

SOODRIVER 0.2 TO 0.59 0.37 ______ 0.33__________
CSS DRIVER 0.49 TO 1.50 0.8 _ ____ 0. 8 ___________

CSO PWR OUT 0.50 TO 3.90 242
DC IN 22 TO3596S2

DC IN 1.0OTO 3.0 1.92 2-0_

SBO PWR OUT 0.50 TO 4.0 1 .65 1. 9__________

TRANSMITTER :...:..: . . .. . . .

IEXCTR OUTPUT 0.5 TO 3.0

EXCTR ALC 0.7 TO 3.0___ _________

RF AMP LESS THAN 0.5
POWER OUT 0.5 TO 3.0
REMARKS

AFCC 93RM PACE I OF S PAGES



Attachment 13 _________________ A13-2

CHCKSPC FCATIN TRANSMITTER NO. 1 TRANSMITTER NO. 2

CNIECA SPDCIUCATIO I-ITIAL-ADJUSTED REMARKS

COURSE _ ~ A ~ U T O~~~JSE

TETM:N'TOR X 50

P ATH rint wnon) 0.000 t0.050 .0 01 /150 10 .001115o 0_______________

PATH Near fI.dI) 0.000 !O.0S0 .003/90 0.. .008/.&90fL 0--- __________

WIDTH DOM 0. 155-0. 195 .166 .174 .172 .176____
FtF I.FVEL -100.0'- 5.0 - l03.9 . 100.2. ...10..81. 7 a...

MOD LASTFC 4.0 178.4 17. 05- 7.
COU RSE X X.:

MONITOR 2 ... :.................................... . .

EST 0DOM 0.500~ 0.2 .509 ____- .09 ____

FATH tnr n-ot0 0. ODO0 0.050 .00 10 0______ 001/15_ _______ ______________

PATH (Near field) 0.000 t0.050 .002/90 0011 5 0/9 ,L .001/iQ..
WIDTH___DOM _ 0.155-0. 195 .163 J175... .170L. .176.....________

RF LEVEL 10oo! 5.0 103.9 100. 2 102.27 100...1..
MOD LAST FC t4.0 1 7 - 9 7 7

CLEARANCE ::::...: . . . . .... *..*.

MONITOR 1. ............:: : V . .

RF LEVEL 100.0- 5.0

IMOD 90.0o 5.0 ______ ______ ______ ______________

F REQ SE P 8.00 5.0____ ______ ______ ______________

CLEZARANCE X.:"

MON ITOR 2

RF LEVEL 100.0 5.0

MOD 90.0 t5.0

FREC SEP 8.00 5. 0

____ ................................................. ............ .....................................

COURSE MONITOR MONITOR 1 MONITOR 2 ~ . . .

MOD LOWER NORMAL -004.0 76.9 74.5 75.8 73.5
U PPE R NORMAL 4 004. 0- 84.8 2 - 83..j.. 9 g 1 -

RF LEVEL LOWER 66.2____65.96.
PATH tNear: UPIPER 050.0 *0.002 . 050 . 5

PATH line) U PPER 050. 0 0.002 .050 050 _____ _____________

WIDTH DOM LOWER 0. 1.55 0.002 .145* 155 144* 1ij S S.
UPPER 0.195 0.002 24* 1. ... ).5 11.±.. ~IS.&...__________

TEST 0DM LOWER 0.426 (10040 .412 ______ .427 ______ ____________

UPPER 0.557 t 0.040 S42 S-S5 8 ... .

CLEARANCE MONITOR . ...... .....
ALARM LIMITS . *** * .: .

MOD LOWER 07.50 ± 5.0

RF LEVEL LOWER 090.0± t5.0
REMARKS



A13-3 Attachment 13

CHC SEIFCTIN TRANSMII TER NO. TRANSMITTER NO. 2 REAK

NITIAL .1 S L INITIAL ALIJiTTEL;

. . . . . . . . . . .. . . . . . ....... 

'COURSE 
. .002, 1332.5984 1 332.6031 

ILO 332 .59335

CLEA ANC . ... . . . . . . . . . . . . . . . . . .... . . . . . . . . . .

...____________ ......... -Y . .. ........
.~~~ .......

UPPER ANTENNA 11.2 1 1
CENTER ANTENNA 1.2 1I 1
LOWER ANTENNA 1. 2 1 8I

GROUND V..V....'"*.. . . . .

S C ECK %..... X.......:::.:..................: . .~. .

00ODM LAST FC .010 11'1 8"1 8ir 141 8"1 111 81
ABOVE PATH LAST FC 0.010 15' 1, 141111, 14 9"1 14111__________
BELOW PATH LAST FC * .010 81 51 8_____ f__71,_8___81___8__6_

... . ........ X ...... . .-......

S........ .......... ..... ..................................... ... ......
.. . . . . . . . . .. . .. . . . .. ... . . .. . . . . .. . . . . . .. . . . . . . . ....... .

..... ..... ..... ....

BA ANMD TOS. . ...

C 60 DISTRIBUTION

BALANCE MID TO

CLEARANCE DISTRIB-J
T~O BAANC _________INITIAL ADJUST IINITIAL ADJUST

MOD Balance Far Field ~* .0041150 .002/90 .002/15(.003/90
MONITOR OFFSETS .0/0____.0/9 ________

-PATH(INT)# .0019 9___ ____ ___ ____ ________

PATH-(NF) #1 _ ___.010/15____ .010/150________
WIDTH #1 ____ .013/90 _____.013/90 _________

PATH(INT) #2 ____ .00490 -0___ .00 3/9 0 ________

PATH(NF) #2 _ ___.010/1 ____ .013/150________
WIDTH # 2 .011/90 ____.1/90 _________

IN QUADRATURE READINGS ____ ____ _________

WIDTH #1 1_____.017/90,____ .020190 1_________

WIDTH #2 1____ 1.015/901____ .018/90 1_________

*-Change 3 to TO 31R4-2GRN31-2 changed the width monitor alarm points
from 0.145 to 0.155 and from 0.205 to 0.195. The workcards,
31R4-2GRN31-6WC-1, have not been changed. TO tolerances were applied
during the TRACALS Evaluation and the monitors tightened up to the
TO specification. Local maintenance will submit an APTO Form 22.

**-The "ADJUSTED" readings were recorded following the flight evaluation.

-Far field modulation balance and phasing were accomplished at the

* Localizer far field monitor.

AFCC FORIM 9303 PAGE 3 OF 3 PAGES



Attachment 14 AC.PWRA14-1

A.C. POER IA1 December 1980
LOCA TON EQUIPMENT &SERIAL NUMBER

Tinker AFB AN/GRN-30 SN: 77007
CHECK S PECIFICAT IONS ____PRIME POWER STANDBY POWER

1. VISUAL

INSPECTION SAT SAT
2RFG;LIA-..........................VOLTAGE VOLTAGE

............... .......... _________ CURRENT 'CURRENT
T R IP T * ......................; 2:................INITIA L A UJUS TIFD INITIAL ADOJUS TED0

PHASE A 124. 4.5 122 5

PHASE 8 124 6 122 ____ 7

PHASE C

A - 244 240 _ _

-.....................

NEUTRAL.

X........... .

.................
. . . . . . . . . . . . . . . . ..... ..

3.POE
F ACTOR .....

IANUFA CTIURE R TYPE SERIAL NUMBER

C.N RTR Katolight __D20FGH4 76671-2S-27862
GNRTRC APA C-TY V REQUENCY LOAD

____20 kW 60 Hz ____________INTERVA

I A LIF ACT U RI rYrr 
N GE vRI T VA

A UT OMA TIC
CHANGEOVER Zenith ZTS1OB-2EHTU 5 seconds

VOLTAGE REGULATOR RESPONSE

VOLTAGEADJUSTED TO:
VOGLTGE SPECIFICATION AS FOUND MAULY ATMTC TIME TO ADJUST

PHASE A________

PHASE B

PHASE C

-OL'*F'MENT GROUNDING

N FM.A R

The primary and backup power sources for the Localizer are adequate and
reliable.

FOCRAM7 08 U.8 GOVERNMENT PRINTING OFFICE. 1g7S--4u-co.1?

AFC A. UG7 98



A14-2 At t'achuount -,
D CA TV

A. C. POWER 11 December 1980
LOCA TION EQUIPMENT a SERIAL NUMBER

Tinker AFB I____ AN/GRN-31 SN: 77007
CHECK SPECIFICATIONS ____ PRIME POWER STANDBY POWER

1. VISUAL

INSPECTION SAT SAT

REGULA-..........................OTG CURRENT VLAE CURRENT
'TOR INPUT..........................INITIAL ADJUSTED INITIAL ADJUSTED

PHASE A 131 ____ 6.8 124 6.8

PHASE a 131 ____ 4.2 124 4.2

PHASF C

A-S260 ___ 245___

NEuTRAL

.......... ...................
... . . .

3. POWER

MANUFACTU.RERTYEERANMR

GNRTO Katoigh D2OFGH4 76671-1S-27862
APACIT 

FREQUENCY 
LOAD

_____ 20 kW 60 Hz ________

AUOATC MANUFACTURER TYPE IZ"ANGEO1VER.INTERVAL

CHANGEOVER Zenith ZTS1OB-2EHTU 6 seconds

VOLTAGE REGULATOR RESPONSE

RFOLtTG SPECtFICATION AS FOUND ADISTE TO:DUS
MAFUALL ATOOATI

PHASF A

PHAeF E3________

PHASE C

L -- NT OR OLINIE

The primary power appeared to be slightly high. Local maintenance was
advised to notify BCE. The backup power was adequate and reliable.

FORM
A PCS AUG 78 9088 * US GOVERNMENT PRINTING OFFICE I?-U-OfI
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DATE

SSILS LOC. PRE-POST AIRBORNE EVALUATION CHECKLIST 16 December 1980

TRANSMITTER NO I TRANSMITTER NO. 2
CHECK SPECIFICATION PRE POST PRE POST REMARKS

COURSE CAFRIER
POERER 15W 15W 1SW 15.2W

COURSE SB
POWER 300mW 300mW 300mW 300mW

CLEARANCE CARRIER
POWER 4W 4W 4W 4W

CLEARANCE SB

POWER 130mW 130mW 140mW 140mW

COURSE %

MODULATION 40% 41.3% 40% 38.8%

CLEARANCE

MODULATION 41.3% 48. 8%* 42.5% 42.5%__

MONITORS COURSE I .. ' ..- .. .. :' ::.:':.:. . ..

ZOURSE DDM o.ooooo,11 .002/90 .001/90 .004/90 .004/90 **
WIDTH DOM 0.141 TO 0.175 .152 .156 .151 .153
RF LEVEL 1O0.O ± ,O.O 99.5 99.8 99.6 101.2
-MOD LAST FC t 0.004 40.5 40.6 39.6 39.6
to % MOD OOS.0 2.0 4.0 5.2 4.6 4.6CO R E , :u_' '':.;:. '.". . . ;'"* .*.": : :::: Y :" " ' ' ; ""....

COURSE 11.:.::.:V:. & ' .. : . .:.:.::*:*'::
:OURSE DDM 0.0O- 0.011 .001190 001/90 003/90 .003/90

WIDTH OOM 0.141 TO 0.175 .151 .156 .150 .153
RF LEVEL 100.0 ± 10.0 99.5 99.7 99.6 101.2
%MOt LASI FC± 0.004 41.4 40.3 40.3
Io0 MOD 005.0 ± 2.0 A A 4.1 1.4.9. .. ;- . .....-,,-.... -

CLEARANCE I . .'. . . . "

COURSE 0DM 0.000± 0.026 • 004/lS.005150.00215 .003/15
WIDH DOM 0.129 TO 0.181 .173 .174 .178 .179 **

RF LEVEL 1100.0 o.o 94.3 99.9 94.0 99.8
11ao LAST C 0.004 39.9 46.1 40.0 40.0
io % MOo 005.0 2.0 3.9 3.9 4.0 4.2
FREO SEP 9.5 f 1.0 9.5 9.4 9.2 9.1
CLEARANCE1 XnI- XVjj. __ .~~* YPCLEARANCE ">.. ........ . ..., ,. .: .:..:,........................................................................................................... ""...... ...................

COURSEDOM 0.000±0.026 .004/150.004/150.002/150 .003/150
WioTH DOM 0.129 TO 0.181 .177 .174 .181 .181 **
PA LEVEL 100.0 ±10.0 94.2 99.7 94.0 99.6
'MOD LAST FC ± 0.004 41.1 47.4 41.2 41.2
10 - MOD 005.0 - 2.0 4.3 4.8 4.3 4.3
FREOSEP 9.5±t1.0 9.5 9.3 9.1 9.1 1..... .... ........

DOM 0.000 0.005 .004/90 .003/90 005/90 005/90
*AMOD 40.0 ± 10.0 45 45 44 44

0OM o.oooo.oos .004 .00006/90 90006/90
%MOD 40.0 ± 10.0 48 47 47 46
REMARKS

• - Clearance percent of modulation was reduced during the 17 December

flight inspection sortie.

•* _ Monitor readings were not optimized during this flight inspection
sortie.

SWiwi
h L F C- - , ....



Al b - Attaehlent is5
DATE

SSILS LOC. PRE-POST AIRBORNE EVALUATION CHECKLIST 17 December 1980
TRANSMITTER NO I TRANSMITTER NO. 2

CHECK SPECIFICATION PRE POST PR E POST REMARKS

COURSE CARRIER
POWER 14.5W 1SW 1SW 15W

COURSE SB
POWE_ _ 300mW 310mW 300mW 310mW
CLE.ARANCE CARRER
POWER 4W 4W 4W 4W

CLEARANCE SB
POWER 120mW 142mW 135mW 142mW

COURSE %
MOOULATION 40% 40% 40% 40%

CLEARANCE

MODULATION 47.5% 42.5% 42.5% 42.5%

MONITORS COURSE I w . ... * ~ ~*
COURSEDOM 0.oooo.o .002/90 .001 150.005/90 0
WIDTH DOM 0.141 TO 0.17S .155 .156 .155 .155
RF LEVEL 100.0 _ 10.0 101.4 100.0 101.1 101.0

.o0 LAST FC" 0.004 40.7 40.5 39.6 40.4 _

ID % MOO 005.0 t 2.0 4.0 4.1 4.2 4.6

COURSE DOM 0.000 f 0.011 001 .001/1500003/90 .001/90
WIOTH OOM 0.141 TO O.17S .155 .156 .154 .156
RF LEVEL 100.O ±iO.O 101.3 100.1 101.0 101.0
.MOo LAST FC - 0.004 41.4 41.2 40.3 41.1

inmoo OOS.Ot2.O 4.4 4.5 5.2 5.1
CLEARANCE I...........v..:...%- .:x .
COURSE DM 0,000_0.o± 6 .003/15 .002/150! 02/150 .00.1/ )o

WIOTH OOM 0.129 T 0.1l .168 .154 .175 .155
RC LEVEL t00.o tI0.0 102.9 100.4 102.6 101.2
MOo LASTF C 4 0.o04 46.0 42.0 39.8 41.9

10 % MOo 0oS.0 ± 2.0 3.7 4.0 3.5 4.0
FREO SEP 9.5! 1.0 9.s

CLEARANCE1 % . 4.... ..%W.. ................................. .

COURSEDOM 0.000±0.026 .003/15 .002/150 .002/150 .002/90
WIOTH DOM 0.129 TO 0.181 .168 .155 .178 .155
RF LEVEL 100.0 ± 10.0 102.8 100.1 102.5 100.9
%.moo LAST FC 0.o04 47.2 43.2 41.0 43.2

i Itmo 005,.0 ±2.0 4.3 4.5 3.3 4.4
FREQ SEP 9.5 9.3 9.2 9.1

DOM 0.000 t 0.005 .004/90 0 .006/90 0
% M o - 4. 0 t 1. 0 4 S5 4 5 4 4 4 5

... -....... - -- _ -•. - ------- ; :-:.;;;:,.; ;% ,•. .. . . . . .. . . . .

DOM .0.o0oi o.005] 049 0 .006/90 0 . .

'-%moo 40.0! 10.0 48 47 46 47
REMARKS

.Pc P _ 9 2I l



Attachment 16 A16-1
DATE

SSILS G0 PRE-POST AIRBORNE EVALUATION CHECKLIST 18 December 1980

TRANSMITTER I TRANSMITTER 2
CHECK tPECIFICATION llt POST REMARKS

UPPER ANTENNA

POWER

CENTER ANTENNA
PWER 25mW 26mW 27mW 26mW

LOWER ANTENNA

POWER 3. 0W 3. 0W 3. 2W 3. OW

COURSE "..

MOOULATION 80% 78.8% 80% 78% _

-CLEARANCE %

MOOU L AT ION 
....

MONITORS COURSE I , _ ____ _. "" .. ..

PATH liNT) 0.000 ± 0.050 006/9 0 .001190 0

PATH UVF) 0.000± 0.0so .002/90 0 .001/150 0
WIDTH DDM 0145 TO 0205 .168 .174 .183 .176

RF LEVEL 100.0 ± 0.0 95.1 100. 2 98.3 100. 1
%MOo LAST FC ± 4.0 78.5 78.5 81.2 79.4

PATH UINT) 0.000 ± 0.050 .006/90 0 0 .001/150
PATH(NF) 0.000± 0.050 .001/90 .001/150.002/150 •.001/150
W ITH O M 0.14 TO .0S _ .1 76 .175 19 0 1 .1 76

RF LEVEL 100.0- 10.0 95.• 4 100, 2 98. 4 100, 1

MOO LAST FC ± 4.0- 77.8 77.L8 E0.5 78.8
CLEARANCEI '- ."

RF LEVEL 100.0+- S. 0

.:MOD 90.0 4- S.0

FREQ SEP 8.00 1 5.0CLEARANCeII' ; ':" " ': ,,';::''':

RF LEVEL 100.0 S.0

SMOD 90.0 ± $.0

FREO SEP 8.00 ±- 5.0

REMARKS

AFCCAN'so 9396 ..



A17-1 hm7t

PGMwT 61C16M UPOIt--STUMINI LANA SYSVW
I. STAIO 23 T 2 DAN/DATR Of INSPECTION

Tinker AF5, OK RWY 17 JTZ 12/16-18/80
4. TYPE OPINSPECTION S. COMN SYSTEM

SITE _
V

L
U
__

° N  -" wM  X SPECIA TRACALS
COMSINN IVk^AiINCOMIlETV X MO

U S. ARMY PRIVATE (adiai, a,.al Owner)

6. OWNER U -S. A...T........ ..

N AT'°:'AL IU. °

7. FACILITY/COMPONENT INSPECTED j l="AS TO" IX 1ia'A"

GL.D SLOPE LIGHTIN SYSTEMO. LOCAUZO

FRONT COURSE SACK COURSE

TXoI TX2 TXiI T1 2

0T INIT. FINAL 01 INIT. IAL CATEGORY 01 INST. FINAL 01 INIF. FINAL

3.25 3.30 3.35 COURSE WIDTH -

," 19.9 MODULATION -

CLEARANCE ISO

CLEARANCE 90

0 COURSE STRUCTURE -Z I

11/0. 1 10!.10 COURSE STRUCTU-Z2 -
1303 /. COURSE STRUCTURE -Z3 ______'7L yu_8IL ALIGNMENT

VOICE

S S IDENTIFICATION
USASILE DISTANCE

MONITOR

... . . __-_ .00 COURSE WIDTH (Narmwu)
COURSE WIDTH (W1ide)

205/29 --- / CLEARANCE 150

20/00128 - CLEARANCE 90

. . 10 ALIGNMENT 150 --- -- i

10 1ALIGNMENT 90

9. GLIDE SLOPE 10. GENERAL

TX I TX 2 COM' ANGLE 2.50 SAT UNSAT

01 ,INIT FINAL 01 INIT NL CATEGORY 1 75 Mz MARKERS X
-_- 79 79.5 MODULATION COMPASS LOCATORS

2. - .,, - - 7 ANGLE DM1

- ____0 __71- 0.73 -WIDTH LIGHTING SYSTEMS 0.7 ____ ___ ________ __

... .S CLEARANCE BELOW PATH 11. FACILITY STATUS

1.51 _ 1.52 STRUCTURE BLOW PATH FLC GS IC

&Jr. 4 PATH STRUCTURE-ZI UNRESTRICTED x

217.. . PATH STRUCTURE -Z2 RESTRICTED X

.3 __3/0.3 PATH STRUCTUR-Z3 UNUSABLE

____ 10E __ ++ + 1+ +_ - o
ANGLE (l.ou-)

ANGLE (Hogh)

0. - PATH WIDTH (wi.de)

__9__ SCLEARANCE BLOW PATH

12 REMARKS

'. This was a special Inspection/TRACALS Evaluation of number I transmitter. on an
AN/GRN-29 ILS to RY 17. Periodic requirements were fulfilled on both transmitters
TRACALS Evaluation was to Investigate possible corrective actions for local lizer
structure problems from 1.514M to threshold.

2. Localizer al nment and structure and glide slojV actual And
MULD OFfICE RIGHIT INSPECTORS6 S4ONATUVT 1M6 FCS JAHES L. S 4jor. USAF A

FAA FPrm $240-1 is-ri FORMERLY FAA FORM 34"



Attachment 17 papgelof 3 A17-2

FLIGHT INSPECTION REPORT-INSTRUMENT LANDING SYSTEM
SUPPLEMENT SHEET

1. STATION 2 ofi. 3 ALA f SETO
Tinker APS1, OK wy 172.IT. . ATVIPE IN

4. LOCA1.IZER__________

4&. VERTICAL POLARIZATION TX1 TX-.

4b. SYMMETRY51 %OziIz51%OziOz

5. GLIDE PATH
PATH ANGLE PATH WIDTH STRUCTURE BELOW PATH

TX-i T X-2 TX-i TX-2 TX-i TX-2

S..DEPASE ADVANCE2
6
/23 0 2.52 2.54 0 .88 .8 1.0.8

RETARD 15/180 2.55 2.54 0 .89 0 .81 1.35 1.40

Sb. PATH ANGLE LOWERED TO ALARM

Sc. PATH ANGLE RAISED TO ALARM

5.PATH WIDTH NARROWED TO
ALAR'.;. 2.51 __ _ _ _ .____1.__

50. PATH WIDTH WIDENED TO ALARM 2.52 .53j 0.$9 0.-79 1.34 1.3S
Sf. CLEARANCE TX MODULATION

DECREASED TO ALARM

ATTENUATE MIDDLE ANT. TO
5'ALARM

ATTATE UPPER ANT. TO

TX-i TX-2
S I. S Y M M E T R Y X 1 3 % 9 0 H6 1 % w z T - 7 o t .5 % 5 0 z

5.PAIGTX-1i TX-2
S~c.PHAING2 toa 150

SI. FRONT COURSE AREA WHERE PHASING CONDUCTED

Smn. STRUCTURE BELOW PATH-CAPTURE EFFECT (Special pwoedures) X1X-

6REAKmeasured with RTT.

3. Localizer alignment masured from INNM fromn middle marker to middle wrer.

4I. Localizer clearance only width 7.000.

5. C3P flown satisfactorily with TX advanced 260 to alarm because ISS was outside

of service veimo of the Slide slope.

6, Actual apale at localifer extroetiess "ifz sida, 2.50 150Kh side, 2043*

7, TX I manig width 0,W8 moam swivatry 49% 98fg. abmv path angle 2.wo beow

path MaIN 2.l&.,
FAA Form 0240.16(10.76)



A17-3 PAE 3 of 3 Attachment 7

FLIGHT INSPECTION REPORT - CONTINUATION SHEET
1. SVATION 2.LOCATION EDIEN?. S. FACILITY TYPE 4. DATIE/DATEtS O;

_ [_ ____ ___ I NSPECTION
Tinker Alle, OK R 17 JTZ I LS /AI/Jii 29 12/l16"iSISO

. IsNFO, Me Heayes, notified at 1100Z, 12/18/80 of completion of perlodle

requi remnts.

9. Restriction placed on facility 519/80 reamins In effet.

FA F
FAA FUM 6071-1 C-a) C A AC ?34•
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Attachment 18 A18-1
I I T I E

LOCALIZER FLIGHT INSPECTION DATA
41 T I ON DATE

Tinker AFB 17 December 1980
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AFCS 906 GENERAL INFORMATION



Ai8-2 Atta'chment 1-8-

To LIE:

LOCALIZER FLIGHT INSPECTION DATA

r Tinker AFB 15 aDecember 1980

TRANSMITTER ONE
uA COURSE UDATURE

3"

10

0

ISO

Ol
. .. . .

2OOf

EOO

EffOI

2,0 .. .. ... .. ..



ttachment 18 A18-3
T I T L E:

LOCALIZFR FLIGHT INSPECTION DATA

LOCATION

Tinker AFB 16 December 198

u A ........ I.,

TRANSMITTER ONE
CLEARANCE QUADRATURE

3 0 0 .... ... .... ...... . .... ..... .... .... . ... ...

. . .......... . .. ...............
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90 Hz DEGREES Isle H 2
REMARKS

FORM
AFCS MAY 'IS 906 GENERAL INFORMATION



A18-4 Attachment 18
T IT L E

LOCALIZER FLIGHT INSPECTION DATA
C. A

17 December 1980Tinker AFB 
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uA
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AFCS MA V 73 906 GENERAL INFORMATION



Attachment 18 A18-S

LOCALIZ-ER FLIGHT INSPECTION D)ATA

uA -4

-1- -A

TRNMTE TW

40 ORENAR ' LERNEWD

0 252 d514 5 1 52 53
90Hz~~~ DE7E 5H

AFCS~ 90 GENRAL NFORATIO



A18-6 Attachment 18
'II TL I

LOCALIZER FLIGHT INSPECTION DATA
LOr:A T'ON AE

Tinker AFB 16 December 1980
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ttahmn 18 A18-7

LOCALIZER FLIGHT INSPECTION DATA

Tinker AFB ________ 7December 1980
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A18-8 Attachment 18
T I L E

LOCALIZER FLIGHT INSPECTION DATA

T nker AFB 1 e e b r 1 8
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AFC... ........ 906. . E E A +N TAT



Attachment 18 A18-9
'r IL E

LOCALIZER FLIGHT INSPECTION DATA
101 AT 10 OAT

Tinker AFB 17 December 1980 1
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A19-1 Attachment 19
T I T L 9

GLIDE SLOPE FLIGHT INSPECTION DATA
LOCATION

Tinker AFB 18 December 1980
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AFCS m r , o n 906 GENERAL INFORMATION



Attachment 19 A19-2
I TL E

GLIDE SLOPE FLIGHT INSPECTION DATA
L or AT ION

Tinker AFB IDA__________ 18 December 1980
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A19-3Attachment 19

GLIDE SLOPE FLIGHT INSPECTION DATA___________
1 -7 AT A00

Tinker AFB 18December 1980
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Attachment 19 A19-4
I L E

GLIDE SLOPE FLIGHT INSPECTION DATA

Tike AFB 18_December 1980
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APC$ J ,~av" 906 GENERAL INFORMATION



A19-5 Attachment

L~AINGLIDE SLOPE FLIGHT INSPECTION DATA DATE_____

Tinker AFB 18 _December 1980
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Attachment 19 A19-6
'I I T L E

GLIDE SLOPE FLIGHT INSPECTION DATA
L017A TION

Tinker AFB December 1980
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.-- A19-7Attachment 19

GLIDE SLOPE FLIGHT INSPECTION DATA
1-O A IF OttD T

Tinker AFB 1 eebr18
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Attachment 20 A20-1
? Tt F

GLIDE SLOPE FRESNEL ZONE INF~ORMATION
LOCA TION4

Tinker AFB 4 21 July 1978.

First Fresnel Zone
in direction of
Intercept Point

ELEVAION$ raFt! I

First Fresnel Zone
in direction of
Point C
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Frst Fresnel Zon GLD $LO
indirection of 90134"
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APCS JAV 7,, "
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